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THEOBALD SMITH 


By EARL BALDWIN McKINLEY, M.D. 
DEAN AND PROFESSOR OF BACTERIOLOGY, SCHOOL OF MEDICINE, THE GEORGE WASHINGTON UNIVERSITY 


ScHOLAR, sanitarian, pathologist, parasitologist, 
bacteriologist, immunologist, teacher, administrator, 
philosopher—regarded by many as America’s greatest 
medical scientist—who could lay claim to more? In 
one lifetime he accomplished in several fields what 
most of us would be happy to accomplish in part in 
one branch of science. Theobald Smith was a colossal 
figure—no other phrase can adequately describe him. 
The reading of his more than two hundred and fifty 
titles in English and German, which we have done 
in recent months, readily demonstrates his greatness. 
However, to many he has always been great but at 
the same time a simple, modest, loyal and lovable 
friend. It was a privilege to know him intimately. 
Each hour spent with him was an enriching experience, 
and his death has left a void which can not be filled. 
As one of his friends, I have been requested to pre- 
pare this appreciation of Theobald Smith and do so 


with trepidation, realizing fully my inadequacy to do 
justice to such a large subject. I shall try to keep my 
deep affection for the man in the background and to 
present a picture of Smith, the scientist, as the world 
knew him and as history will record him for all time 
to come. 

Theobald Smith was born at Albany, New York, on 
July 31, 1859. He died in New York City on Decem- 
ber 10, 1934. Two weeks before his death he wrote 
as follows: “I came down here (Hospital of the Rocke- 
feller Institute) for three days to be drawn and quar- 
tered for the discovery of why I am down and out. 
Have cone nothing for three or four weeks. .. . My 
case is a combination of minor things ineluding a cold 
or influenza, but I shall wait for light from the people 
here.” Later, a few days before his death, he wrote, 
“It was with great regret and much disappointment 
that I made up my mind not to attend the coming 
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meeting of those interested in tropical medicine. . . . I 
am sure the meeting will be a great success and that 
I am the loser.” These two of his last letters illustrate 
the simplicity, the humor and the loyalty of the man 
in speaking of himself and of the groups with whom he 
was associated. Since his death no less than ten ap- 
preciations of Theobald Smith have appeared. The 
first by Stockard! appeared shortly after his death. 
Stockard said, among other things, “He was in the 
highest sense a naturalist. . . . Theobald Smith was 
one of Nature’s high priests. He believed with Pas- 
teur that science, in obeying the law of humanity, will 
always labor to enlarge the frontiers of life; and with 
Goethe, that the first and last thing required of genius 
is the love of truth. He built temples to Nature and 
communed in them by whispering questions to her. 
And Nature answered back to this favored son—and he 
understood.” A second appreciation appeared in 
March, 1935, by Conklin? and his committee of Sigma 
Xi, which closes with the following significant sen- 
tence: “The Princeton Chapter of Sigma Xi places 
on record its sorrow in the loss by death of its most 
distinguished member and its confidence that his in- 
fluence and work are immortal.” During the same 
month Wolbach*® wrote, “The results of his labors can 
not be appraised now because practical application of 
science lags. Every problem he attacked was so care- 
fully worked out and reported that probably much 
information of significance not indicated by the titles 
of his papers still awaits consideration. . . . Devoted 
to his work, his personal life was one of asceticism and 
intellectual detachment and integrity worthy of the 
best ideals of the Stoic philosophers.” The following 
month, April, 1935, there was a minute on Theobald 
Smith read at the meeting of the Board of Scientific 
Directors of the Rockefeller Institute for Medical 
Research. Written by Flexner* it closed with the 
statement, “It can be said of Doctor Smith, as of 
few men, that the good he did will live after him as 
long as knowledge grows and science endures.” Per- 
haps one of the finest tributes paid to the memory of 
Theobald Smith was written by Bulloch® and pub- 
lished in May, 1935. That Smith belonged to the 
world and not merely to America is illustrated in this 
appreciation of him from abroad. Of particular sig- 
nificance is the statement, “It is certain that America 
in days to come will look on. him with that veneration 


1 Charles Stockard, ScrENcE, 80: 579-580, December 
21, 1934. 

2E. G. Conklin, and Committee, Sigma Xi Quarterly, 
23: 50-52, March, 1935. 

3§. Burt Wolbach, Harvard Medical Alumni Bull., 9: 
35-38, March, 1935. 

4Simon Flexner, Minute read at the meeting of the 
Board of Scientific Directors of The Rockefeller Institute 
for Medical Research on April 20, 1935. 

5 William Bulloch, Jour. Path. and Bact., 40: 621-635, 
May, 1935. 
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with which France cherishes the name of Pasteur and 
Germany that of Robert Koch.” — 

During the past summer there appeared an article 
on Smith by Gage,® with whom he published his first 
scientific contribution in 1883. This paper, as an 
appreciation by an intimate friend, is particularly 
illuminating concerning Smith, the man. In July, 
1935, there appeared an address by Craig,’ who suc- 
ceeded Smith as the president of the American Acad- 
emy of Tropical Medicine, the founding of which was 
one of Smith’s last absorbing interests. The American 
Academy of Tropical Medicine had made Theobald 
Smith its first president, but he did not live to give the 
first presidential address. Craig’s scholarly tribute 
to Smith in connection with his work on the insect 
transmission of disease will long be remembered by 
Smith’s colleagues, who loved and revered him. Dur- 
ing the same month a short tribute appeared in the 
Journal of Bacteriology by Brown.® In August, 1935, 
Hall® published an appreciation of Smith as a para- 
sitologist, and the final tribute which has come to our 
attention appeared in October, 1935, in the Journal of 
Heredity by the same author, Hall.1° It is possible 
that other reviews of the life and work of Theobald 
Smith may have escaped our notice, but these which 
have been recorded give lasting evidence of the high 
place this great man oceupied in the realm of science 
and in the hearts of his friends and colleagues. 

It is doubtful if few who have not reviewed the 
work of Theobald Smith in some detail appreciate the 
extent and magnitude of his researches. Even to 
those who felt they knew the man and his work in- 
timately, such a study has been most informative. As 
a result of this study an outline has been prepared 
which is presented below for the interest of students, 
colleagues, friends and admirers of this scholar and 
scientist. In so far as we have been able to determine 
from the literature, this outline presents a brief picture 
of the scope of his work, although a complete appraisal 
of his contributions and their significance is difficult 
at this time. Without doubt many years will elapse 
before the full significance of his discoveries is entirely 
appreciated or even recognized. 


OUTLINE OF THE WORK OF THEOBALD SMITH?! 
(1883 to 1934) 


I, Tuberculosis (1884-1933) : 
1. Bacteriology (sputum, milk, morphology, cul- 
tures, reactions, variation, pathogenicity, 


6 Simon Henry Gage, The American Scholar, summer, 
1935. 

7 Charles F. Craig, Am. Jour. Trop. Med., 15: 407-414, 
July, 1935. 

8 J. Howard Brown, Jour. Bact., 30: 1-3, July, 1935. 

9 Maurice C. Hall, Jour. Parasit., 21: 231-243, August, 
1935. 

10 Maurice C. Hall, Jour. Heredity, 26: 419-422, Octo- 
ber, 1935. 
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thermal death point, human and bovine 
types, biology) 


Clinical studies in cattle 


Pathology 
Relation between human and bovine tubercu- 


losis 6. 
6. Channels of infection and therapy 7. 


7. Immunity (natural and acquired, anatomical 


Prevention 5. 


flagella antigens, mutations in B. coli, cap- 
sular antigens, action of agar, etc.) 
Studies on colostrum (serum substitutes, ag- 
glutinins, agglutinin absorption, proteinuria, 
immunizing characteristics, nephritis in re- 
lation to intake, immunological significance) 
Hay fever (etiology, etc.) 
Parasitism and disease 


and histological expression) VI. General Bacteriology and Pathology (1883-1929) : 


8. Vaccination 
9. Science and practice 


II. Swine Plague and Hog Cholera (1885-1897) : 
1. B. luteus suis 
2. Bacterium of swine plague, variability, etc. 
3. Bacillus of hog cholera 
4, Studies on immunity in swine plague and hog 
cholera (use of live attenuated and killed 
cultures) 
5. Variability of infectious diseases 
Collateral causes contributing to fatalities 
among swine 
7. Epidemiology 
8. Prevention 13 


= 


III. Sanitation (1886-1927) : 


1. Bacteriology of water (water analysis and 14. 


filtration) 


2. Relation of drinking water to some infectious 15. 
16. 


diseases 
3. Disinfection of dwellings 
4, Purification of water . 
5. Channels of infection (water, milk) 
6. Studies on B. coli group 
7. Historical survey of water-borne diseases 
8. Sewage disposal 
9. Foreign body injury in gastro-intestinal tract 
of cattle 
10. The housefly as disseminator of infectious dis- 
eases 
11. Meat inspection and relation to disease 
12. Studies on paratyphoid bacilli 
13. Epidemiology of paratyphoid infection 


19. 


20. 


1. 
2 
3. 
4 


IV. Texas Cattle Fever (1886-1899) : 


1. Etiology 5. 
2. Transmission 6. 
3. Pathology 


4. Prevention 


8. 
V. Immunology (1886-1934) : 9. 
1. Vaccination (killed cultures, etc.) 10. 


2. Diphtheria (toxin, antitoxin, studies of mix- 


17. 


18. 


. Technique (media, apparatus, etc.) 

. Isolation and cultivation of microorganisms 
. Glanders 

. Fermentation 

. Anaerobiasis 

. Indol production 

. Typhoid 

. Fractional sterilization 


Diarrhea in calves 


. Variation and mutation of microorganisms 
. Morbid anatomy (cirrhosis of the liver, copper 


poisoning, etc.) 
Morphology, life history, saprophytes, biology, 
pleomorphism 


. Broncho-pneumonia in calves, bovine pneumo- 


nia (B. abortus in fetus) 

Brucellosis (relation to Malta fever, immunity, 
vaccination, ete.) 

Vibrio fetus (relation to cattle abortion, etc.) 

B. actinoides (relation to pneumonia in 
calves) 

Rabbit septicemia, fowl typhoid, streptococci 
in milk 

Swine erysipelas (experimental scurvy inci- 
dental) 

Fungus infections (actinomycosis, infection 
fetal membranes) 

Studies on the red blood corpuscle 


VII. Parasitology (1889-1927) : 


Coccidia in the mouse, rabbit, sparrow, calves 


. Sporozoon in intestinal villi of cattle 


Parasites infecting liver of domestic animals 


. Sarcosporidiosis in the mouse (Sarcocystis 


muris ) 


‘Amebiasis in domestic pig 


Encephalitozoon in kidney of rabbit 

Elimination of parasites in lambs by feeding 
cow’s milk and segregation at birth 

Malaria (study of hypotheses of transmission) 

Mosquitoes in Boston 

Blackhead of turkeys 


tures, atoxic strains, variation, destruction, VIII. Philosophy (1900-1934) : 


conditions influencing titer, etc.) 1, 
3. Tetanus (toxin, antitoxin, etc.) 
4. Agglutination (group antigens, somatic and 


_11The above outline does not attempt to imply all the 
title contents in Smith’s bibliography but rather to indi- 
cate his general interests. 


Science (comparative pathology, epidemiology, 
public health laboratories, causes and an- 
tecedents of disease, transmission of disease, 
insects, parasitism and disease, public health 
progress and race progress, decline of infec- 
tious diseases in relation to modern medi- 
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cine, research and public health, biography, 
respiratory diseases, etc.) 
2. Medical education (research, scholarship, etc.) 
3. Economics (medical economics and relation to 
society, importance of animal pathology to 
agriculture, biologic and economic aspects 
of comparative pathology, etc.) 


It requires but a most cursory glance at the outline 
presented above to appreciate the wide range of inter- 
ests which Smith had in science. His papers are gems 
of detailed accuracy and thoroughness, of simple, clear, 
logical thinking and of a characteristic directness in 
method of attack and solution of the particular prob- 
lem at hand. He was indeed “one of Nature’s high 
priests.” From 1883, when he published his first 
paper on “Serial Microscopic Sections” with Professor 
Simon Henry Gage, now professor emeritus of histol- 
ogy and embryology, Cornell University, until his 
death fifty-one years later, Smith was actively engaged 
in research. During the summer of 1934 his last large 
work appeared in the form of a volume entitled “Para- 
sitism and Disease,” which was published by the 
Princeton University Press. In the intervening half 
century he was amazingly productive. Aside from 
the significance of his contributions, several of which 
have made medical history, his influence on the devel- 
opment of medical science and upon his contem- 
poraries and students is inecaleulable. Indeed, one 
wonders if this should not be listed as ore of his great 
achievements ranking only with his outstanding fun- 
damental scientific contributions. 

We have indicated in the outline the inclusive years 
over which certain subjects occupied Smith’s interest 
and attention. It is noteworthy that the subjects of 
tuberculosis and of the general field of immunology 
remained permanently absorbing throughout his scien- 
tific life. His first independent work was published in 
1884 on the “Diagnostic and Prognostic Value of the 
Bacillus of Tuberculosis in the Sputum of Pulmonary 
Diseases,” and a few weeks shortly before his death 
he discussed with us at his laboratory in Princeton 
some new studies on tuberculosis in which he was then 
engaged. The emphasis of his first work in this field 
was directed toward a study of the etiological agent, 
M. tuberculosis. In his first paper he concluded, “Tf, 
therefore, there is as yet little evidence to support the 
prognostic value of the bacillus of tuberculosis, we 
may cling with greater faith to its value in diagnosis.” 
In his second paper, which appeared later in 1884, 
he diseussed critically the procedures then employed 
in demonstrating the organism, and in speaking of 
Koch’s method, he stated, “A thorough understanding 
and accurate application of this method ought to pre- 
cede any attempt at modification.” 

Then followed a period of years when Smith’s atten- 
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tion turned to the study of other diseases as a resy]t 
of his connection with the Department of Agriculture. 
Swine plague, hog cholera and Southern (Texas) cat. 
tle fever were making inroads among our live stock 
and these problems had to be met. However, this 
intensive work with his colleagues in the Department 
of Agriculture did not prevent important delvings into 
sanitation, immunology, general bacteriology and 
pathology, and parasitology. In fact, several valuable 
studies were made in these fields, some as by-products 
of the main work at hand, others as a result of inde- 
pendent forays into problems which had fired his fer- 
tile imagination. His work on swine plague, hog 
cholera and Texas cattle fever will be described later 
and also some of his contributions in the other fields 
mentioned. Meanwhile, in 1893, he again published 
on the subject of tuberculosis, and for forty years 
contributions to our knowledge of this subject emap- 
ated from his laboratory. Smith early recognized the 
importance of the study of tuberculosis in cattle and 
its possible relation to the human disease. In 1893, 
he mentioned the possible dangers to health in consun- 
ing meat and milk from tuberculous cattle and urged 
the enforcement of rigid inspection of dairy herds, 
since he was able to isolate M. tuberculosis from the 
udders of animals which showed no visible signs of 
infection. He urged also, as preventive measures, the 
removal of infected animals and general sanitary pro- 
cedures, such as disinfection of stables, housing of 
animals as little as possible and boiling of milk given 
to younger cattle. In 1894, he described the pathology 
of tuberculosis in cattle and the mechanism of spread 
of the infection from the primary focus. At this time, 
with regard to the question of heredity of the disease 
in eattle, he stated, “There is every reason to believe 
that most of the tuberculosis in eattle is not transmit- 
ted at or before birth, but is contracted later on in life 
by contagion.” | 

Smith’s work in the field of tuberculosis continued. 
In 1894, he was engaged with Kilborne and Schroeder 
in the study of the tuberculin reaction in eattle. In 
1896, he reported comparative studies of tuberculosis 
organisms obtained from the bear and the bull, and 
again he stresses the necessity for the medical pro- 
fession to probe more thoroughly the subject of pos- 
sible milk infection. In 1897, he began to make 
critical comparative studies of human and _ bovine 
strains of tuberculosis germs. In culture he found 
that human strains grew more vigorously than bovine 
strains; that growth of human strains was whitish and 
of varying thickness while bovine strains had discrete 
colonies or ground-glass appearance; that the size of 
human strains varied while the size of bovine straits 
remained quite constant; that the bovine strains were 
less affected by modification in media. Rabbits wer¢ 
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found to be susceptible to bovine strains but not sus- 
ceptible to human strains. Pathogenicity of both 
types was also tested in guinea-pigs, mice, pigeons 
and cattle, and detailed pathology presented. In 1898 
and 1899, we find him interested in the comparative 
virulence of strains of tubercle bacilli which he con- 
cluded depended greatly upon their source. During 
the latter year, he studied the thermal death point of 
tuberele bacilli in milk and other fluids. The general 
trend of all this work was leading up to the discovery 
of a certain method of differentiating between human 
and bovine strains, In 1902, he discussed again the 
possible relation between bovine and human tubercu- 
losis. He concluded that there was no evidence that 
bovine tuberele bacilli infect human beings indis- 
criminately, but that evidence did exist that bovine 
strains have been isolated from human beings. It 
must be remembered that for some time Smith had 
been aware of the phenomenon of variation among 
microbes. At the first meeting of the Society of 
American Bacteriologists in 1899, he had presented a 
paper on microbie variation with particular reference 
to the organisms of rabbit septicemia and of swine 
pest, though mention was also made of C. diphtheriae, 
M. tuberculosis, B. pyocyaneus and V. cholerae. It 
remained for other bacteriologists to begin the inten- 
sive cultivation of this field some twenty-five years 
later. Between 1903 and 1905, Smith found a solu- 
tion to the problem of differentiating between human 
and bovine strains of tubereulosis. During this time 
three important papers appeared dealing with the 
subject. He found that the reaction produced by the 
organisms in glycerin bouillon separated mammalian 
strains into two groups, one corresponding to human 
types and one to bovine types. This study of the 
reaction curve of tubercle bacilli and of the differentia- 
tion of the two types was of great fundamental im- 
portance to future investigations on tuberculosis and 
must be set down as a major contribution to twentieth 
century medicine. In subsequent years publications 
appeared on various phases of the tuberculosis prob- 
lem. The following subjects were included: The 
nature and significance of the capsular substance, 
which Smith believed to be an overproduced outer 
membrane. Further emphasis on the significance of 
bovine strains in relation to the human disease, par- 
ticularly as it affects children. A review of the etiol- 
ogy, pathology and immunity (1908). The efficacy 
of vaccination of calves with human strains of tubercle 
bacilli (1908-1911). Additional observations of the 
reaction curve of strains in glycerin bouillon and inter- 
pretation in which Smith disagreed that the second 
part of the curve is due to autolysis and insisted that 
it is caused as a part of the life processes of the organ- 
ism. In further study of the biology of the tubercle 
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bacillus, he showed that the human type, after two to 
four weeks of growth, produces much more acid in 5 
per cent. glycerin bouillon than the bovine type 
(1913). In 1915, Smith reported that intravenous 
injection of bovine tubercle bacilli in calves, following 
preliminary injection of human strains and attenuated 
bovine strains, caused an increased resistance mani- 
fested by a shifting of the lesions from the parenchyma 
of the lungs (alveolar walls) to the bronchioles serv- 
ing the lobules. The disease was chronic and the ves- 
sels were not invaded. The cellular reaction was the 
same in the udders as in the lungs. In this paper 
he stated that endothelial and giant cell reaction is 
greatest in animals having a low resistance. Lesions 
in the apical lobes in man are best explained by less 
active aeration and less active lymph current. Rib 
pressure may contribute toward fixation of the bacilli. 
He also stated that the evidence points to man as 
having a high resistance to the disease. Then fol- 
lowed his Mellon Lecture at Pittsburgh (1916), which 
was devoted to the subject of natural and acquired 
resistance to tuberculosis. In regard to the role of 
cellular and humoral factors in immunity in this dis- 
ease, he remarked that the weight of opinion favors 
the cellular elements. In 1924, we find him discussing 
the tuberculosis problem before an audience in Edin- 
burgh. In 1926, Smith addressed the National Tuber- 
culosis Association in Washington, D. C., as its presi- 
dent, pointing out that the tubercle is not a highly 
specific structure, since monocytes are also character- 
istic of some other infections, such as typhoid and 
paratyphoid. He stated at this time, “The gathering 
of one type of cell is not in itself indicative of any 
formidable defense reaction. . . . It is quantitative, 
and only to a certain degree qualitative, conditions to 
be measured in the study of the focal reaction to 
tuberele bacilli.” He concluded that parasitism is a 
universal phenomenon, of which tuberculosis is one 
type, that we have inherited parasitism from our geo- 
logieal ancestors and wish to rise above it, that the 
cost is high but, quoting Biggs, “Health is purchas- 
able.” Smith aptly adds, “We can not raise ourselves 
to a level of health and stay there without continual 
effort. We are in fact perpetually mortgaged to 
health.” During the same year, in his address before 
the fifth conference of the International Union Against 
Tuberculosis, he said, “The curve of attainment, which 
arises so precipitously at the beginning of a great 
epoch, like that with its origin in the discovery of the 
tubercle bacillus, soon changes its slope toward a dead 
level, when we must work simply to hold what has 
been accomplished by those who preceded us. Or, to 
put it in another way, we are now working in the 
heat of the day; the freshness of the morning is gone.” 
It was fitting that Smith should close his specific treat- 
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ment of this great problem of tuberculosis in his 
scholarly William Sidney Thayer and Susan Read 
Thayer Lectures in 1933, since he was to be lost to 
science and to the world a year later. In speaking 
of the affinity of certain bacteria and cell types for 
each other, he made this statement, “The outcome of 
such affinity may be death to the host or suppression 
of the parasite, with various intermediate stages.” He 
noted also that the epithelioid type of cell reaction is 
associated with tuberculosis, bovine paratuberculosis, 
gianders, leprosy, and induced brucella and strepto- 
coecus disease in guinea-pigs, and that it is assumed 
that the reticulo-endothelial system is the source of 
these cells. Giant cells tend to appear in the secon- 
dary manifestations and they indicate increased resis- 
tance. These cell foci permit the organisms to live, 
multiply and leave the host, and do not, as commonly 
supposed, destroy the organisms. The focus favors 
both host and parasite. Difference in histological 
structure of lesions may imply different races of 
microbes and variation of M. tuberculosis should be 
further studied. 

We have discussed Smith’s work on tuberculosis first 
because it was the first disease to engage his attention 
and the one with which his entire career was identified 
except for the short interval in the eighties and the 
early nineties when he was working on swine plague, 
hog cholera and cattle fever. Let us return to this 
period and review briefly his work on these diseases. 

Smith’s interest and work on swine plague and hog 
cholera extended from 1885 to 1897. His work on 
Texas cattle fever was accomplished from 1886 to 
1899. It will be recalled that Smith, who was largely 
self-trained in the field of bacteriology, after receiving 
his degree of M.D. from the Albany Medical College 
in 1883, was offered an appointment as assistant in 
the Bureau of Animal Industry in the U. 8S. Depart- 
ment of Agriculture at Washington. The bureau was 
just being organized under the direction of Daniel 
Elmer Salmon, a graduate of Cornell University in 
veterinary science, who, a few years before, had been 
commissioned by the Department of Agriculture to 
study swine diseases and cattle epizooties of the south- 
ern states. Salmon was chief of the new bureau from 
1883 until 1905. Smith joined his staff at the age of 
24 and soon was made director of the pathological 
laboratory. A short time later he became connected 
with the teaching staff of the School of Medicine of 
the university now known as The George Washington 
University, and held from 1886 to 1895 what we believe 
to be the first chair of bacteriology in a medical school 
in America. In 1896, he left Washington to accept 
the chair of comparative pathology created for him at 
Harvard University. Here he remained until 1915, 
when he became director of the newly established 
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Department of Plant and Animal Pathology in the 
Rockefeller Institute for Medical Research at Prinee. 
ton, New Jersey. Upon his retirement in 1929, he 
was made emeritus director. 

We have seen that his first interest at the new 
Bureau of Animal Industry in Washington was the 
subject of tuberculosis. However, Salmon was inter. 
ested in the swine diseases and cattle epizootics, and 
soon he and Smith, who was nine years his junior, 
were busily engaged with these problems. Salmon 
believed that there were two diseases of swine in the 
United States differing from swine erysipelas. One of 
these was designated swine plague and the other hog 
cholera. In 1885, he published a paper with Smith 
on the discovery of a chromogenic bacillus (B. luteus 
suis) isolated from three separate cases of swine 
plague, but this organism appeared to have no patho- 
genic properties. The swine fevers were in a terrible 
mélange and the work of Salmon and Smith accom- 
plished little in unraveling their mysteries. However, 
important by-products of their work did emanate from 
these studies. In regard to swine plague and hog 
cholera it must be realized that, during the years from 
1885 to 1897, when Salmon and Smith, and Smith 
independently, were carrying on their work, there was 
as yet little knowledge of the virus diseases of lower 
animals and man. The virus of the mosaic disease of 
the tobacco plant had been demonstrated as early as 
1892, but it was not until 1898 that the virus of foot- 
and-mouth disease was discovered. As has been true 
in the virus field since then, investigators have always 
been prone to look for visible, cultivable organisms. 
Nearly every virus disease now known possesses a 
characteristic history wherein one or more such organ- 
isms have been described as playing the etiologic role. 
The same was true for hog cholera when Smith was 
working on it. Klein, in 1884, had described a motile 
bacillus which was believed to cause the disease. In 
1889, Smith was willing to state that hog cholera is a 
bacterial disease, that a similar disease known as swine 
plague may exist as a complication in outbreaks of 
the former, and that this disease has also a bacterial 
ineitant. Several reports were made on the morpho- 
logical and cultural characteristies of these organisms, 
among which was the comprehensive survey of the hog 
cholera group of bacteria published in 1894. During 
this year an announcement was made that liquid cul- 
tures of the bacillus of hog cholera could be sterilized 
by heat and, when injected into pigeons, would protect 
against fatal doses of the living organism. Although 
Smith did not succeed in solving the hog cholera prob- 
lem, this fundamental discovery of the use of killed 
vaccines to produce immunity opened up other larg¢ 
and important fields such as typhoid fever and plague. 

With these studies on swine plague and hog cholera 
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in progress, Smith was assigned to study the problem 
of Texas cattle fever. His publications on the etiol- 
ogy, transmission and control of this disease date from 
1889 until 1893, although he wrote again (1899) on 
the subject in connection with new views regarding the 


transmission of malaria. This paper followed the | 


work of Ross on malaria, which was published from 
1895 to 1898. Texas cattle fever had been present in 
the southern states for years, and its prevalence was 
one of the reasons for Salmon’s having been called to 
the Department of Agriculture for its special investi- 
gation. All that was known of the disease seemed to 
have been based upon the observations of cattlemen. 
Cattle transported from the South brought the disease 
to northern cattle. Northern cattle placed in pens 
occupied, or formerly occupied, by southern cattle 
would develop the affection after a certain lapse of 
time, usually thirty days or more. The disease ap- 
peared to have a seasonal variation, being severe in 
the warm periods and absent in the cold months. 
There did not seem to be any direct transmission from 
southern to northern cattle. Cattlemen thought that 
the condition was in some way linked up with the 
presence of cattle ticks. Smith and Kilborne tackled 
the problem, and Smith felt certain from his prelim- 
inary studies that the disease was not bacterial in 
origin. In fact, in 1886, Smith had observed peculiar, 
intraglobular bodies in the blood of infected animals 
but had not realized their significance. However, he 
published a preliminary paper (1889) on the micro- 
organism of the disease, describing the ovoid and pear- 
shaped bodies in the blood stream of infected animals. 
He also made the observation that Stiles, in 1867, had 
probably seen the parasite too, judging from his 
description of punched-out disks in the blood elements. 
This report contains clinical and pathological studies 
of the disease. The bacteriological studies on the 
blood are reported as negative. In the Annual Report 
of the Bureau of Animal Industry for 1889-90, Smith 
reviewed these observations and reported for the first 
time his work with Kilborne on the relation of ticks 
to the transmission of cattle fever. It is important, in 
view of certain criticisms which have been made in 
the past, to emphasize that in this first report Smith 
gave due credit to Kilborne for his part in the work. 
He said in part, “During the summer of 1889, Dr. 
F. L. Kilborne conceived the happy idea of testing 
this popular theory of the relation of ticks to the dis- 
ease.” He continued by describing how ticks were 
removed from southern cattle when they were intro- 
duced into one enclosure, but left on southern eattle 
in another enclosure. Then healthy animals were 
placed in each pen. In the first no fever developed— 
in the second all the healthy cattle developed the dis- 
ease and died. This experiment was repeated in Sep- 
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tember with the same results. It was concluded that 
Texas cattle fever is not a bacterial disease, that it is 
probably caused by a protozoan, that southern cattle 
without ticks can not infect northern cattle, that ticks 
alone scattered in pastures can produce the disease in 
healthy animals and, finally, that the period of incuba- 
tion is explained by the life history of the tick. Smith 
stated, “Meanwhile the evidence accumulated thus far 
seems to favor very strongly the dictum: No ticks, no 
Texas fever.” From 1889 to 1893, several papers ap- 
peared in which the parasite was described in detail, 
its probable life history suggested, and a name, Pyro- 
soma bigeminum, given. The anemia produced by the 
infection and the question of immunity were also 
studied. Smith concluded that the disease was more 
fatal to adults than to young cattle, and that two mild 
attacks, or a severe one, would probably prevent a 
subsequent fatal attack in every case. The parasite 
may persist in the blood for nearly a year after recov- 
ery, and inoculation of healthy animals in the fall or 
winter with blood from such cases may produce non- 
fatal attacks leading to immunity. The tick, Bodphilus 
bovis (Margaropus annulatus) was also studied. 

Without doubt this discovery of the réle of the 
eattle tick in transmitting a disease represents the first 
conclusive experimental proof that insects may act as 
intermediary hosts or carriers. In 1878, Manson is 
said, by Manson-Bahr, to have “. . . made the im- 
portant observation that the mosquito subserved the 
parasite as intermediary host ...” in the disease, 
filariasis. However, as Bulloch points out, this dem- 
onstration “was not quite conclusive, although often 
claimed to be, and Bruce’s great work on trypanosomes 
and Glossina was not done till 1894-1895.” In his 
investigation on cattle fever we have early evidence 
of the genius of Smith, not only in his method of 
attack, but also in the thoroughness with which he ¢ar- 
ried his problem to its final solution. At thirty years 
of age he had already demonstrated to an unusual 
degree his integrity and capacity as a scientist of the 
first rank. 

We may now pass on to review briefly some of 
Smith’s other accomplishments in the fields of sanita- 
tion, bacteriology, immunology, pathology, parasitol- 
ogy and philosophy. Few have considered Smith in 
the réle of sanitarian, but his publications in this field 
date from 1886 to 1927, and include a rather wide 
range of interests. He was first intrigued by a bac- 
teriological analysis of the water of the Potomac River 
during his early years in Washington. The subject 
of water-borne diseases and the relation of drinking 
water to public health continued to interest Smith, as 
did the questions of sewage, disinfection of dwellings 
and other channels of infection, such as milk and food 
supplies. Publications on those subjects undoubtedly 
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contributed to the steady improvements in efficiency 
which have been made in our health organizations 
during the past four decades. His investigation of 
B. coli communis and related forms falls naturally into 
this group, and his early observations on fermenta- 
tion and quantitative gas studies, on reduction, indol 
formation, microbic variation and agglutination reac- 


tions laid the foundation for much work which was to 


be developed to a high degree many years later. 

The phenomena in the field of immunology interested 
Smith throughout his scientific life. With Salmon, in 
1886, he first published on the production of immunity 
with the use of the chemical products of bacterial 
growth. It was thought that the chemical products, 
or ptomains, in culture liquid were responsible for 
induced or artificial immunity. In 1887, these authors 
reported in more detail their use of killed bacterial 
cultures in the production of immunity. They used 
their so-called “bacillus of hog cholera” to immunize 
pigeons which were susceptible only to large doses of 
the living organism. Pigeons thus immunized were 
immune to subsequent injections with large doses of 
the living organism, although controls died. Similar 
experiments with rabbits and swine failed. Salmon 
and Smith believed that pigeons, which were less sus- 
ceptible to the living germs, became immune because 
they needed less assistance from without than the 
other test animals. This work established a very im- 
portant fundamental which later proved of great value 
in typhoid fever, and also in plague and cholera to a 
lesser extent. Smith was concerned as well with the 
preparation of smallpox vaccine and early suggested 
plans for safeguarding its purity and efficacy, such 
as government inspection of commercial vaccine 
plants. He wrote several papers on the use of vae- 
cines and was never misled that in these agents we 
had attained a panacea for prevention or treatment. 
In 1910, he wrote, “No vaccine should be administered 
simply because it produces an occasional drop in tem- 
perature and symptomatic improvement. Only the 
final outeome of the disease process should serve as a 
guide for subsequent cases.” A few years later 
(1913), in speaking on the same general subject of the 
uses of vaccines, Smith said that all parasites tend to 
increase the resistance of the host in which they live 
and multiply and that in any disease it is worthwhile 
to try to raise this resistance. However, he stated 
that in general vaccines applied during disease will 
rarely, if ever, be life-saving, although they may con- 
tribute to recovery. Smith was always concerned with 
the underlying problems of immunity. In his Pasteur 
Lecture in 1921, an insight into Smith’s philosophical 
appreciation is given. In beginning this paper on the 
theories of susceptibility and resistance, he quotes 
from Walt Whitman’s “The Song of the Open Road”: 
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“Tt is provided in the essence of things that from any 
fruition of success, no matter what, shall come forth 
something to make a greater struggle necessary.’” In 
the same paper he said, “The function of great men 
seems to be not only to bring revolutionary ideas and 
concepts into the world before they are due, but 
vigorously to maintain and defend them in a hostile 
environment. Many great ideas are launched but not 
developed and defended. The systems in vogue are 
either indifferent or hostile to them and the individual 
unable to meet indifference or hostility, hence they are 
lost for the time being. Pasteur not only brought 
forth ideas revolutionary to biologists, chemists and 
physicians of his age, but he developed and perfected 
them and advanced them into practical life in the face 
of great opposition.” 

In a short treatise it is impossible to review all the 
contributions of Smith in the field of immunology. 
The outline already presented will give some indication 
of the extent of his interests. However, his work on 
diphtheria and colostrum should have special mention, 
and some of his other contributions may be cited in 
passing. His studies on diphtheria toxin, antitoxin 
and mixtures of the two covered a period of twenty 
years while he was a member of the Massachusetts 
State Board of Health and in charge of antitoxin pro- 
duction. In the first paper dealing with this subject 
(1895) on “The antitoxie and microbicide powers of 
the blood serum after immunization,” he offered the 
conclusion, “In all departments of scientifie research 
designed to promote man’s welfare, the convietion has 
entered the minds of men that the forces of Nature 
herself must be sought out and subjugated in order 
that we may overcome the difficulties which beset the 
race at every onward step. Even the tillers of the soil 
no longer look for miracles but laboriously try to 
placate Nature by obeying the rules of a scientific 
agriculture. . . . But practical medicine is still some- 
what behind. A long queue of empiricism is still 
dangling from an otherwise distinguished erown.” 
Smith had become interested in the destruction of 
diphtheria toxin in culture, and as early as 1896 sug- 
gested the best conditions under which toxin might be 
produced, taking into consideration such factors as 
sugar and peptone in the media and the oxygen sup- 
ply. He also carried out extensive investigations on 
comparative studies of various strains of diphtheria 
bacilli. Several papers were presented on diphtheria 
antitoxin, its nature and mode of action, and its stand- 
ardization. Then followed studies on the transmission 
of immunity from immune female guinea-pigs to their 
offspring, particularly when the mothers were immun- 
ized with toxin-antitoxin mixture. Smith published, 
with Brown (1910), concerning the immunizing effect 
of mixtures of diphtheria toxin and antitoxin. They 
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offered the hypothesis that free toxin when injected 
into horses produces immunity with, of course, anti- 
bodies. When more toxin is injected, some is com- 
bined with cireulating antitoxin and the mixture con- 
tributes to further immunity up to a definite limit. If 
no free antitoxin were present, toxin would tend to be 
held locally in an immunized animal injected locally. 
It was in 1904, while Smith was engaged in his studies 
of diphtheria, that he mentioned to Ehrlich an obser- 
vation which was later shown to be serum anaphylaxis 
in guinea-pigs. This came to be known as the “Theo- 
bald Smith phenomenon.” 

In 1922, Smith took up the study of colostrum and 
showed that calves fed soon after birth, intravenously 
or subeutaneously, with cow serum in place of colos- 
trum developed normally, while those receiving serum 
added to milk did not fare so well. Further work 
demonstrated that, because of its antibody content, 
colostrum is very significant in preventing diseases in 
young ¢alves. Following complete elimination of 
colostrum from the diet and its replacement with fresh 
cow’s milk, only a small] percentage of calves survived. 
He stated, “. . . that any deviation from the highly 
specialized and highly adapted processes of nature, 
like the ingestion of colostrum, can not be modified or 
tampered with unless some adequate counter measure 
thoroughly studied beforehand is applied to readjust 
the disturbed equilibrium.” In connection with these 
studies Smith called attention to a focal interstitial 
nephritis in the ealf following interference with the 
normal intake of colostrum. This condition was asso- 
ciated with, or preceded by, invasion of a special, viru- 
lent type of B. coli, resulting in what he called a 
“spotted kidney.” In 1930, he summed up his work 
on the immunological significance of colostrum in three 
papers, and in the final paper of this series called 
attention to certain intranuclear inclusions in the 
straight and convoluted tubules of the kidneys. 

In passing we may mention briefly Smith’s studies 
on the phenomena of agglutination, which included 
observations dealing with somatic, flagellar and cap- 
sular substances. He discussed mutations and their 
immunologieal significance. One of his last papers 
dealing with the agglutinating action of agar on bac- 
teria showed that certain organisms agglutinate in the 
water of condensation of agar tubes, although not in 
bouillon, salt solution or plain water. In addition 
there is also his paper on the etiology of hay fever, 


published in 1913. Many of his ideas concerning 


fundamentals are recalled in his volume, “Parasitism 
and Disease,” appearing in 1934, shortly before his 
death. 

Smith’s interests in general bacteriology and pathol- 
ogy covered a very wide range of topics. His first 
scientifie paper, with Gage in 1883, dealt with the 
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technique of cutting serial microscopic sections, and 
his second paper with this author described a section 
flattener to overcome curling of the dry sections. Dur- 
ing the next few years, he was concerned with bac- 
teriological culture technique and published on this 
subject with Salmon, and also independently. In the 
early nineties, he was interested in fermentation, gas 
production and the growth of anaerobes. In 1897, 
he studied indol production by bacteria and the action 
of typhoid bacilli on milk with reference to ecarbo- 
hydrates. During this year he also published on dis- 
continuous sterilization. In 1905, there appeared, 
with Brown, further observations on fermentation and 
anaerobes. Smith’s work on bacterial variation began 
very early and, in 1899, he read a significant paper 
before the Society of American Bacteriologists on this 
subject. This interest continued, and even in 1932, 
we find him discussing Koch’s views on the stability 
of bacterial species before the historical section of the 
College of Physicians in Philadelphia. His interest 
in morbid anatomy throughout the years is illustrated 
by several papers. In 1893, he published his first 
paper on an organism isolated from a mare after abor- 
tion. Many years later he came back to this subject 
in connection with abortion in cattle and B. abortus 
Bang (1911). He prepared a demonstration of micro- 
scopic preparations of this disease while in Germany 
in 1912, and from 1918 to 1929 contributed much 
material on the subject. Besides studying the localiza- 
tion of B. abortus in the bovine fetal membranes and 
the cultural characteristics of the organism, he delved 
into the questions of immunity against the infection. 
In 1926, for instance, with R. B. Little, he showed that 
the partial protection afforded by four injections of a 
heated culture of B. abortus of normal virulence dur- 
ing the first pregnancy is in part lost in the second, and 
demonstrated the superiority of a single injection of 
living cultures of relatively low virulence in both preg- 
nancies. In 1929, he described a strain of B. abortus 
isolated from an outbreak of infectious abortion in 
swine in the eastern United States. In the course of 
his studies on infectious abortion, Smith also deseribed 
a spirillum which he believed to be associated with 
that type of infectious abortion in cattle in which 
B. abortus could not be demonstrated. Mention may 
also be made of his work on B. actinoides and bovine 
pneumonia and of his studies on rabbit septicemia and 
fowl typhoid. Special emphasis should be given to 
his work on swine erysipelas in the late nineties, 
chiefly because a by-product of this study was un- 
doubtedly the first experimental production of seurvy. 
His investigations in the field of mycology were lim- 
ited to studies of lumpy jaw and of a fungus infection 
of the fetal membranes in cattle. His blood studies: 
included work on the pathological effects of periodic: 
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losses of blood and the resistance of red corpuseles to 
differing osmotic tensions. 

In the general field of parasitology, we come to some 
of Smith’s most important work. Although studies 
on blackhead were the most outstanding, brief refer- 
enee should also be made to his work on coccidia in 
mice, rabbits, calves and sparrows; to a sporozoon 
infection of the intestinal tract of cattle; to parasitic 
anfections of the liver in domestic animals, including 
«attle, horses and swine; to the production of sarco- 
sporidiosis in the mouse; to intestinal amebiasis in the 
pig; and to Encephalitozoon cuniculi as a kidney para- 
site in the rabbit. In 1899, 1900 and 1903, Smith 
also wrote on the subject of malaria with particular 
reference to mosquito transmission and sources, favor- 
ing conditions, and prophylaxis of the disease. 


Smith’s interest in blackhead of turkeys began in - 


1895, when he published his first paper on a protozoan 
disease affecting these birds. He reported several in- 
vestigations on this disease during the next twenty-five 
years. Briefly, he discovered a parasite which he 
named Amoeba meleagridis as the cause of the disease, 
although later it appeared that the organism is not an 
amoeba but a flagellate, now known as Histomonas 
meleagridis. However, this parasite appears as an 
“amoeba” when it invades the liver where it produces 
abscesses. In 1920, he published a series of papers 
with H. W. Graybill which dealt with the epidemiology 
of the disease. It was demonstrated that a round 
worm, Heterakis papillosa, plays an important role 
in the dissemination of the disease. Later Tyzzer 
and his group demonstrated that the flagellate is trans- 
mitted in the eggs of the Heterakis. Smith and Gray- 
bill had shown that blackhead may be transmitted 
experimentally by feeding embryonated eggs of the 
roundworm to healthy ineubator-raised turkeys and 
brooder chickens. Though Smith never solved this 
problem completely, he laid the groundwork for its 
solution, and his research on this disease is character- 
istie of his great genius as an investigator. 

When one considers the busy productive life of 
Smith, which must have consumed so much of his 
energy, one is surprised at the number of formal ad- 
dresses which he presented in various parts of this 
country and abroad. His willingness to prepare these 
and his courtesy in visiting various localities give us 
an insight into his generous nature and his deep enthu- 
siasm for the work in which he was engaged. He 
appeared literally before dozens of organizations over 
a period of several decades, and it is in some of these 
addresses that we best see Smith, the philosopher. 
His subjects included various phases of scientific prob- 
lems, public health, medical education, and even medi- 


eal economics. 
Smith was always interested in comparative pathol- 
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ogy. During the three or four years before his death 
he was constantly emphasizing the importance of this 
subject in connection with problems of the American 
Leprosy Foundation, the medical boarel of which he 
was a member, and in connection with our recent 
study on the geography of disease in whieh he felt 
animal diseases should also be included. It was his 
hope that at some future time such a survey mig)ht be 
made. In 1900, he addressed the Philadelphia Pav ho- 
logical Society on the relation of comparative patha’- 
ogy to biology and medicine and, among other things, 
stated, “The progress of medicine, like that of other 
departments of human inquiry, consists of retreats as 
well as advances.” He defined comparative pathology 
as “. . . the study of the phenomenon of disease for 
its own sake, abstracted from any immediate associa- 
tion with a particular subject, such as man, on the 
one hand, and a particular object, such as a cure, on 
the other. It is a biologie study of disease, or, in 
other words, an attempt to explain its origin, incidenee, 
and place as a phenomenon of life and its relation to 
other phenomena.” Later in this same address he 
said, “Parasitism, from a general point of view, is a 
weapon used by Nature to eliminate those that fail to 
reach a eertain standard.” 

In 1905, Smith addressed the seetion on hygiene of 
the Ameriean Social Hygiene Association on the gen- 
eral subject of research into the eauses and antecedents 
of disease and its importanee to society. Several com- 
ments in this address are of very great interest. With 
regard to research in medicine, he said, “Many think 
that, if only enough money ean be applied to research, 
medicine may come to control natural laws and save 
us from the consequences of transgression. All that 
research can do, however, is to analyze more pro- 
foundly and teach us more thoroughly the natural 
laws which govern disease and the necessity for sub- 
mitting to them.” Speaking of the period just passed, 
Smith said, “But the disappearanee of the popular 
conceptions of cure, as reflected in pages on pages of 
advertised nostrums and miles of bill-boards, does not 
supplant the physician. His skill will no longer 
depend upon the mysterious formulae he may carry 
in his pockets, but upon that keen, delicate touch with 
Nature and the adjustment of hundreds of details 
which will put forces acting on him from within as 
well as from without. He will be more needed than 
ever with the growing complexity of our environment 
and his skill and breadth of knowledge must be pro- 
portionately greater.” His prophecy was indeed 
borne out during the following quarter of a century. 
He continued, “The gradual analysis of the causation 
of disease by modern medical science is the foundation 
of that other branch of medicine which, instead of 
dealing with the individual directly, deals with him 
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collectively through Society or the State. As causa- 
tion is indissolubly ‘‘nked to the idea of prevention, 
50 State medicine is esstntially preventive in scope.” 
And, “The antithesis then is between individual and 
social medicine, between conceptions of cure and pre- 
vention, between superstition and science.” Later on 
he states that what may appear to be an antithesis is 
really not so, for all forces are in reality working for 
the same solution in the end. Besides being costly in 
terms of money, curative medicine is also costly in 
human energy since it requires much human energy 
to care for the sick. He stated that preventive medi- 
eine is in the last analysis much cheaper and that 
“Individual medicine depends really upon a surplus 
of energy in the world. When in the distant future 
that shall have been exhausted, only public medicine 
will survive.” This address was written thirty years 
ago. Twenty-five years later, America began to seri- 
ously study the problem of the cost of medical care, 
concerning which a report has only recently been 
published. In this same address one also finds these 
interesting comments: “Parasitism is not an unknown 
phenomenon in the social and political life of mankind, 
but here we observe the curious fact that the parasites 
belong to the same species as those who support 
them. Among the lower forms of life, and especially 
in the causation of disease, the parasite stands at a 
much lower level than the host. We may, of course, 


say that the political parasite lives upon the ‘organi- . 


zation’ rather than upon the individuals composing it, 
but to the tax-payer this distinction would not be very 
convincing. .. . The political parasite is but one of a 
great variety of species. We have others, such as the 
tariff parasite, the rebate parasite, the franchise para- 
site, and so on. . . . I believe that much mutual assis- 
tance could be obtained by an occasional interchange 
of ideas and theories between the student of social and 
the student of biological pathology.” And finally, 
“This preventive medicine is really the medicine of the 
social organism, the people’s medicine, as contrasted 
with the treatment of the individual which often re- 
quires resources beyond our reach, because momentum 
of disease to be resisted has become so great when it 
has once manifested itself in the individual.” 

Also, in 1905, when speaking before the Harvard 
Medical Alumni Association of New York City, Smith 
stated, “The University School must have teachers who 
are investigators.” This axiom is fundamental in all 
good institutions of medicine at the present time, thirty 
years later. During the next few years, several pub- 
lications appeared by Smith on various subjects, such 
as the relation of animal disease to human disease, 
animal diseases transmissible to man, insects as car- 
riers of disease, influence of infectious diseases upon 
4 preexisting parasitism, parasitism and disease, ete. 
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In 1915, he addressed the students at Harvard Medical 
School on scholarship in medicine, as follows: “The 
scholar’s rewards will always be small. The distin- 
guished men who have gone before have not been in the 
habit of thinking of themselves, and this habit should 
not be encouraged. In the ideal future state of society 
when we will be doing our tasks instinctively, when 
we will say with Luther, ‘I can do nought else, God 
help me,’ we shall not be thinking much of ourselves 
. . . great discoveries are due to the eruption of genius 
into a closely related field, and the transfer of the 
precious knowledge there found to his own domain. 
It is not so very long ago when medicine paid but 
little attention and less respect to the unusuaily rich 
field of animal life as a source of information. To- 
day, every department of medicine fills its available 
working spaces with animals which are the subject 
of profound study. The results have revolutionized 
human medicine within a generation.” 

In subsequent years, important addresses dealt with 
such subjects as the significance of laboratory research 
in medical education, the importance of animal pathol- 
ogy to agriculture, ete. In 1921, in speaking on para- 
sitism as a factor in disease before the Association of 
American Physicians, Smith said, “Observation and 


experiment, alternating, cooperating, and reacting on - 


each other, are the only sure guides to a rational inter- 
pretation of disease. ... Perhaps one of the most 
promising movements to bring into correlation with 
parasitism the other necessary conditions of disease is 
the study of epidemiology not from a statistical but 
from a biological viewpoint.” In 1924, Smith ad- 
dressed the Royal (Dick) Veterinary College at Edin- 
burgh on the biological and economic aspects of com- 
parative pathology. In 1927, he gave the Samuel D. 
Gross Lecture in Philadelphia and stated, “To sum 
up, we have seen that, while the natural defenses set 
up through evolutionary and selective processes are 
not very efficient, they undoubtedly tend to save life 
in its earliest stages. Our observations, furthermore, 
intimate that when natural processes are interfered 
with much may transpire in the earliest days which 
acts either precipitously to destroy life or else to pro- 
duce open disease later on in the earliest months. To 
what extent the events transpiring in the early days 
of human life are responsible for the high mortality 
of the first year is a problem for human medicine to 
solve.” 

During the next few years, he wrote and spoke on 
such subjects as public health progress and race prog- 
ress, the decline of infectious diseases in its relation 
to modern medicine, the influence of research on public 
health and medicine, the life and work of Noguchi, the 
general problem of respiratory diseases, ete. In 1934, 
he made these comments concerning his scientific phi- 
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losophy in a letter which was circulated widely among 
students of bacteriology: “To those who have the urge 
to do research and who are prepared to give up most 
things in life eagerly pursued by the man in the 
street, discovery should come as an adventure rather 
than as a result of a logical process of thought. Sharp, 
prolonged thinking is necessary that we may keep on 
the chosen road, but it does not necessarily lead to 
discovery. The investigator must be ready and on the 
spot when the light comes from whatever direction. ... 
The joy of research must be found in doing since every 
other harvest is uncertain and even the prizes do not 
always go to the discoveries to which we would assign 
them. ...In the three different environments in 
which I have spent my active life I have always taken 
up the problems that lay spread out before me in the 
new environment, chiefly because of the easy accessibil- 
ity of material without which research can not go on; 
for in the early years material and resources were 
exceedingly scant and this meagerness determined the 
direction and scope of all research. My interest in a 
problem usually lagged when certain results could be 
clearly formulated or practically applied. To con- 
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tinue and analyze still further every link of the estab. 
lished chain either failed to hold my interest or was 
made difficult or impossible for causes lying outside 
the problem. As I look back it is precisely these links 
that have provided innumerable problems to others, 
Each link has grown into a chain and the end of suc. 
cessive chain making is not in sight.” 

Theobald Smith lived one of the most useful lives of 
modern times. His contributions to mankind are com- 
parable with those of any citizen rendering conspicu- 
ous service of world moment during the past century, 
He received honors in abundance from foreign coun- 
tries and from numerous universities. His friends 
and colleagues will always regret that certain institu- 
tions and international organizations failed to honor 
themselves by awarding him their recognition. How- 
ever, in the minds and hearts of scientific men he 
occupies a place of far greater importance than would 
be indicated by any further tangible reward which 
might have come to him. Time will add increasing 
luster to this great name. Theobald Smith is lost to 
the world, but his achievement will remain one of the 
most significant chapters in the history of medicine. 


SCIENTIFIC EVENTS 


PHOTOGRAPHS TAKEN FROM THE 
STRATOSPHERE 

PHOTOGRAPHS taken from the stratosphere, showing 
the earth’s actual curvature on the horizon more 
clearly than ever before, and revealing how the world 
looks from the greatest height at which pictures ever 
have been made, have been developed from films ex- 
posed during the stratosphere flight of the National 
Geographic Society-Army Air Corps balloon on No- 
vember 11. 

The photographs were taken by Captain Albert W. 
Stevens, commander of the expedition, while the 
stratosphere balloon was at its “ceiling” of 72,395 
feet, a new world altitude record, over Parmelee, 
South Dakota. 

The picture showing the lateral curvature of the 
earth includes a stretch of the horizon 220 miles in 
length. This represents more than three degrees of a 
circle—nearly 1/100th of the total cireumference of 
the earth. The curve of the horizon is easily notice- 
able when the picture is projected on a screen. When 
the edge of a ruler is laid along the horizon line the 
curvature is even more plainly visible. 

In taking this picture the Fairchild camera used by 
Captain Stevens “saw” a distance of approximately 
300 miles, far beyond the range of the human eye. 
The horizon showing in the photograph is estimated to 
have been at that distance from the camera. The 
photograph was taken by infra-red light which is 


capable of piercing distant haze. All the other colors 
of sunlight are shut out of the camera by a red filter 
in making this kind of long-distance photograph. 

The picture shows a vast stretch of western South 
Dakota, covering roughly 33,000 square miles, equiva- 
lent to the area of the state of Maine. The Black 
Hills, from which the flight started and which have an 
area of about 6,000 square miles, appear as a large 
dark area at one side of the picture 160 miles in the 
background. Mountain peaks, rivers, and in the fore- 
ground towns and farms, are visible. ° 

The horizon line in the photograph is represented 
by a stratum of haze estimated to lie about 10,000 feet 
above the earth. This stratum of haze, however, con- 
forms closely to the sea-level surface of the earth and 
its curvature reflects accurately the curvature of the 
earth itself. 

The only other photograph showing the lateral cur- 
vature of the earth along the horizon also was made 
by Captain Stevens while flying over the Andes in 
South America in 1930, from a height of 21,000 feet. 
The new photograph, however, shows a stretch of 
horizon three times as long as the earlier picture and 
so reveals the curvature much more plainly. 

Both still and motion pictures taken directly down- 
ward from the stratosphere balloon while it was at its 
ceiling of 72,395 feet, the highest-altitude pictures of 
the earth ever taken, also were made by Captain 
Stevens. They show the earth as a huge plain marked 
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with tiny cheekerboard-like farms and fields. Cutting 
‘nto the level, smooth farm lands are regions of ero- 
sion, with innumerable small stream courses, arroyos 
and ereek beds, forming intricate patterns of delicate 
tracery like frost on a window pane. Roads appear 
as thin, knife-edge lines. Towns are practically in- 
visible. The still pictures of the earth were made 
with a Fairchild aerial camera mounted in the bottom 


of the gondola. 


THE ACADEMY CONFERENCE 


Tus Academy Conference will hold its annual ses- 
sion at 4 P. M. on Monday, December 30, in the Hotel 
Jefferson, St. Louis. The complimentary dinner given 
by the American Association for the Advancement of 
Science, about which Dr. Henry B. Ward, permanent 
secretary, is writing to each academy, will be held at 
6:15 p. M., and will terminate in time for the dele- 
gates to attend the opening general session. 

At a meeting of the Executive Committee of the 
association, held in Washington on October 27, it was 


' voted that the Academy Conference membership in- 
© clude the representatives of affiliated academies desig- 
| nated by those bodies as members of the Council of the 


Association. 
The following topics will be presented for discussion 
at the Academy Conference: 


‘‘A Brief History of the Accomplishments of the Acad- 
emy Conference,’’ H. E. Enders. 

‘‘Work Planned by the Academies,’’ 8S. W. Bilsing. 

‘‘Ways in Which the Science News Letter May Help 
Junior Academy Members,’’ Watson Davis. 

Report of the Committee on Coordination of Science 
Clubs, and upon Source Materials for Junior Acad- 
emies, 

The General Seeretary’s Report upon State Academy Re- 
search Grants. 


| Other topies if time available. 


The secretary of the Academy Conference is assem- 
bling news notes from state academies and these will 
be mimeographed for distribution at the meeting. 

S. W. 
Secretary, Academy Conference 
Otis W. CALDWELL, 
General Secretary, American Association for the 
Advancement of Science 


THE ST. LOUIS PROGRAM 

A CHANGE in the announcement of the Phi Beta 
Kappa leeture scheduled for a public session of the 
winter meeting of the American Association for the 
Advancement of Science has been made necessary by 
the serious illness of Professor Frederick J. E. Wood- 
bridge and the recent death of Mrs. Woodbridge. It 
is expected that the address, “The Claims of Science,” 
which Dr. Woodbridge had prepared for the occasion, 
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will be published in The American Scholar. Dr. 
Woodbridge felt that the meeting was too important 
to have the lecture read by some one other than the 
author. 

Fortunately Dr. William Allan Neilson, president of 
Smith College, has been secured to make this first 
annual Phi Beta Kappa lecture. President Neilson 
was graduated by the University of Edinburgh and 
Harvard University, where he taught English for 
many years. He has been chairman of the Board of 
Trustees of the Carnegie Foundation, a Phi Beta 
Kappa Senator, co-editor with Charles W. Eliot of 
the “Harvard Classics,” editor-in-chief of Webster’s 
“New International Dictionary” and author of many 
notable works in the field of English literature. He 
has been for four years a member of the editorial 
board of The American Scholar. President Neilson 
has chosen for this meeting the subject, “The Amer- 
ican Scholar To-day.” He proposes to diseuss Ralph 
Waldo Emerson’s ideal to see how far it fits our time 
and takes in science. The lecture will be preceded by 
musical numbers by Barbara Hecker Schmitt. The 
chairman will be Dr. Robert A. Millikan. 

The United Chapters of Phi Beta Kappa is an 
affiliated member of the American Association and 
was invited by the association to sponsor this annual 
lecture representing the association’s recognition as 
scientists of the humanistic ideal. Delegates who at- 
tend the five days of technical discussions will weleome 
this variation in the program. The meeting will be 
open to the public and all Phi Beta Kappa members 
in the community will be especially invited. The lec- 
ture will be held in the Opera House of the Municipal 
Auditorium in St. Louis at 8:15 on Wednesday eve- 


ning, January 1. 


The association will welcome as a guest at its meet- 
ing in St. Louis one of the most distinguished of South 
American scientific men, Dr. B. A. Houssay. He came 
to this country recently as a visiting lecturer at Har- 
vard University and will appear in the same role at a 
later date at other institutions. 

Dr. Houssay is professor of physiology in the fac- 
ulty of medicine at the Institute of Physiology of the 
University of Buenos Aires, Argentina. He is an 
authority on the physiology of the endocrines, par- 
ticularly upon the hypophysis and its relationship to 
metabolism. It was his work that brought out the 
very startling relationship between the anterior pitui- 
tary and the pancreas. He was able to demonstrate 
that when both the pituitary gland and the pancreas 
were removed no marked diabetic condition resulted, 
in sharp contrast with results when the pancreas alone 
was removed. In addition to this he succeeded in ob- 
taining from the anterior lobe of the pituitary gland 
an extract which when injected into normal animals 
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exhibited a diabetogenic action. There is considerable 
controversy at the present time concerning the manner 
in which this diabetogenic substance acts. The con- 
troversy centers around the question of whether it 
works directly on the pancreas, directly on sugar 
metabolism in the muscles or whether its action is 
mediated through the thyroid gland or adrenal gland. 

Dr. Houssay will give the address at the afternoon 
general session on Tuesday, December 31. He will 
speak on the hypophysis and metabolism at 4:30 in 
Assembly Room 4 of the Municipal Auditorium. He 
takes the period vacated by Dr. Karl F. Meyer, of the 
Hooper Foundation in San Francisco, who has been 
compelled to cancel his trip east and will net be able 
to deliver the address which was listed in the pre- 
liminary announcement recently published in ScrENcE. 


DESPITE assurance that auditorium rooms were satis- 
factory for scientific sessions we find them unfinished 
and some without partitions. After careful study of 
the situation the local committee recommends and I 
agree that we must move all biological societies to 
Washington University Campus. This is unfortunate, 
since societies have mailed members programs showing 
auditorium assignments. All changes will be recorded 
in ,the official program available on registration at St. 


Louis. Henry B. Warp, 
Permanent Secretary 


THE ELECTION OF THE PRESIDENT OF 
THE ROCKEFELLER FOUNDATION 
AND THE GENERAL EDUCATION 
BOARD 

At the offices of the General Education Board it was 
announced on December 12 that Raymond B. Fosdick 
had been elected president of the board, to take office 
on July 1, 1936, on the retirement of Trevor Arnett, 
who has been associated with the board as trustees and 
president for a great many years. 

At the offices of the Rockefeller Foundation it was 
announced that Mr. Fosdick had also been elected pres- 
ident of the foundation, to take office on July 1, 1936. 
Dr. Max Mason, the present president of the foun- 
dation, some time ago submitted his resignation to take 
effect on December 31, 1935, but at the earnest request 


_ of the trustees, through John D. Rockefeller, Jr., the 


chairman of the board, he has been persuaded to con- 
tinue in office at least until next spring so that Mr. 
Fosdick may have opportunity to arrange for his own 
retirement from the law firm of Curtis, Fosdick and 
Belknap, of which he has been a member for many 
years, and from other corporations with which he is 
now connected and associations he now has. 

In response to inquiry as to the significance of the 
election of Mr. Fosdick as president of both boards, it 
was stated that the General Education Board plans to 
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expend increasing amounts of its principal funds oye, 
a period of years; this may finally result in their eop, 
plete exhaustion. Meanwhile, to avoid any overlap. 
ping in the activities of the two boards, it seemed wis. 
to have one administrator for both. 

In accepting Dr. Mason’s resignation, the trustees of 
the Rockefeller Foundation expressed its deep appre. 
ciation of his services during the six years of his jp. 
cumbency. He assumed the administrative burden a; 
a time when, due to the consolidation of a number of 
programs in the Rockefeller Foundation, the organiza. 
tion was confronted with new and heavy responsi- 
bilities. It is said that under his leadership these pro. 
grams in the various fields of knowledge have hee, 
brought together into a single unity, and harmonize; 
in relation to a common objective, i.e., the problem of 
human behavior. 


RECENT DEATHS AND MEMORIALS 
Dr. Howarp McCLENAHAN, since 1925 secretary of 
the Franklin Institute, Philadelphia, previously pro 
fessor of physics and dean of the college at Princetoy 
University, died on December 17, at the age of sixty. 
three years. 


Proressor ARTHUR TAYLOR ROWE, associate dean 
and head of the department of prosthetics of the 
School of Dental and Oral Surgery of Columbia Uni- 
versity, and Dr. Paul B. Wiberg, associate professor 
of dentistry, were shot and killed, and Dr. William H. 
Crawford, associate professor, wounded, on December 
13. The assassin, Victor Koussow, a handyman in the @ 
laboratory, a Russian emigré who is assumed to have & 
been insane, then killed himself. . 


Dr. FreperickK Rosert Zerr, professor of pathology 
of Northwestern University Medical School, died in 
Coronado, Calif., on December 5 at the age of seventy- 
one years. Dr. Zeit had been a member of the faculty 
for thirty-seven years. 7 


Dr. Leopoupo A. Faustino, assistant director of the 
Philippine Bureau of Science, died on November 8. 
He was forty-three years old. 


Nature reports the death of Professor Jakob Sche- 
telig, professor of mineralogy and geology in the Uni- 
versity of Oslo. | 


A MEMORIAL service in honor of the late Dr. Henry 
Fairfield Osborn was held at St. Bartholomew’ 
Church, New York City, on December 18. Addresses 
were delivered by Dr. James Rowland Angell, presi- 
dent of Yale University; Dr. Harold Willis Dodds, 
president of Princeton University, and Dr. Henry 
Sloane Coffin, president of Union Theological Sem'- 


nary. 
A MEMORIAL lecture, sponsored by the University of 
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3 Over Wisconsin Medical Society and the Phi Chi medical 


Com Tie aternity, was given on November 26 for the late Dr. 
erlap- Mecharles R. Bardeen, dean of the medical school for 
1 Wise many years. Dr. Anton J. Carlson, professor of 


ohysiology of the University of Chicago, gave an ad- 
dress entitled “Seience, Medicine and the Common 
BLife.” 

Tue Board of Governors of the Institute of Medi- 
ine of Chicago has voted to enroll the late Edwin R. 
TeCount as a benefactor in recognition of his gift in 
#931 of $10,000 for a trust fund to bear the name of 
BJoseph Almarin Capps, the income from the fund to 
ec used to establish an annual prize for the most meri- 
Mtorious investigation in medicine in Chicago completed 
ithin two years after graduation by a graduate of a 
iedieal school in Chieago. Four prizes of $500 each 
Mave been awarded since the fund was established. 


ry of 

pw 

eetoy Tue American Geographical Society, at its Novem- 

many: Hber meeting, awarded the Charles P. Daly Medal to 
BRoy Chapman Andrews, director of the American Mu- 

dean fmseum of Natural History; the Cullum Geographical 

f the Me Medal to Professor Douglas Johnson, of Columbia 

Uni- He University, and the David Livingstone Centenary 

‘essor fae Medal to Lars Christensen, of Norway. The Cullum 

m H. @ Medal bears a citation reading as follows: “Douglas 

mber fe Johnson, lucid interpreter of the forms of the land 


n the Mand its coastal fringe. Revealer of geographical truth 
have to soldier and statesman.” 


Tue first Francis J. Clamer Medal for the most 
ology weritorious achievement in the field of metallurgy was 
1d in (ge Presented on December 7 by the Technical Society of 
enty- fe Philadelphia to Dr. Charles H. Herty, Jr., research 
culty fae “etallurgist of the Bethlehem Steel Corporation. 


| Nature reports that the Symons Gold Medal of the 
f the Me Royal Meteorological Society for 1936 has been 
oy 8, Warded to Professor Wilhelm Schmidt, director of 
the Central Institution for Meteorology and Geody- 
namics, Vienna. The medal is awarded biennially for 
distinguished work in connection with meteorology 
and will be presented at the annual general meeting of 
the society on January 15. 
ely Mi Tue Petrie Medal of the University of London was 


presented by the university on Foundation Day, 
88% B® November 10, to Abbé H. Bréuil, in recognition of his 


on services to archeology. 
oe Sir GILBERT BARLING, who was pro-chancellor of the 
ai University of Birmingham for twenty years and at one 


period dean of the faculty of medicine, has been pre- 

‘ented with the Birmingham Civic Society’s gold medal 
yf HM in recognition of his services to the intellectual and 
esthetic life of the city. 
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Dr. LeCount was professor of pathology in Rush 
Medical College from 1892 until his death in August, 
1935. Dr. Capps is elinieal professor of medicine in 
the division of biological sciences, University of Chi- 
cago. 

ON the occasion of the fiftieth anniversary of the 
first inoculation for rabies on July 20, a bust of Pas- 
teur was unveiled at Havana in a square to which his 
name had been given, on the initiative of the Academy 
of Seiences of Havana, in conjunction with the 
Franco-American Committee of Paris. 


Nature reports that on behalf of a body of sub- 
seribers an offer of £540 has been made to the Univer- 
sity of Cambridge to form a fund in memory of Dr. 
J. E. Marr, Woodwardian professor of geology. This 
fund is to be used to provide grants for the study of 
geology in the field. 


SCIENTIFIC NOTES AND NEWS 


Tue Earl of Clarendon, Governor-General of the 
Union of South Africa, has been elected president of 
the South African Association for the Advancement 
of Science for the year 1935-36. He succeeds Dr. M. 
M. Rindl, professor of chemistry in Grey University 
College, Bloemfontein. 


Dr. Georce D. BEAL, assistant director of Mellon 
Institute, has been elected president of the American 
Pharmaceutical Association for the year 1936-1937. 
This association, which was organized in 1852, has 
about 4,500 members, including the leading pharma- 
ceutical manufacturers, research workers and teachers 
of the United States. Dr. Beal has been a member of 
the executive staff of Mellon Institute since 1926 and 
since 1930 has been a member of the Revision Com- 
mittee of the U. S. Pharmacopoeia whose eleventh 
edition is just off the press. Prior to joining Mellon 
Institute Dr. Beal was professor of analytical and 
food chemistry in the University of Illinois. He is 
an authority on quantitative organic analysis, alka- 
loids, fatty acids and anthraquinone drugs. 


THE following officers were elected at the annual 
meeting of the American Society of Agronomy on 
December 5 and 6: President, Professor R. M. Salter, 
Wooster, Ohio; Vice-president, Dr. F. D. Richey, 
Washington, D. C.; Chairman, Crops Section, Pro- 
fessor H. B. Sprague, New Brunswick, N. J.; Chair- 
man, Soils Section, Dr. W. A. Albrecht, Columbia, 
Mo.; Editor, Professor J. D. Luckett, Geneva, N. Y.; 
Secretary-treasurer, Dr. P. E. Brown, Iowa State Col- 
lege, Ames, Iowa. 


At the thirty-fifth annual meeting of the Botanical 
Society of Washington, D. C., held on December 3, 
following the two hundred and sixty-ninth regular 
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meeting, Lyster H. Dewey, C. L. Shear, William Stuart 
and Merton B. Waite, who had retired from active 
professional work in the Bureau of Plant Industry 
during the past year, were elected to honorary mem- 
bership. Officers for the ensuing year were elected as 
follows: President, Dr. John W. Roberts; Vice-presi- 
dent, Dr. Charles F. Swingle; Recording Secretary, 
G. F. Gravatt; Corresponding Secretary, Miss Alice 
Anderson; Treasurer, Miss Nellie W. Nance; repre- 
sentative to the Washington Academy of Sciences, Dr. 
Charles Drechsler. 


Sm Row anv has been appointed to act as 
head of the department of agriculture of the Univer- 


_ sity of Cambridge during the absence on leave from 


November 15 until April 2 of Professor F. L. Engle- 
dow, Drapers’ professor of agriculture. 


Ir is reported in The Toronto Telegram that gradu- 
ates of McGill University have been appointed as fol- 
lows: Dr. J. F. Heard has been named to the staff of 
the Dunlap Observatory at Toronto; Dr. R. L. Thorn- 
ton, holder of a Moyse traveling scholarship, has 
joined the staff of the department of physics at the 
University of Michigan; Dr. R. N. H. Haslam has 
joined the staff of the University of Saskatchewan, 
and Dr. E. P. Aimna has been placed in charge of the 
new laboratory of physics of the General Chemical 
Company, New York. 


Dr. ALVIN JosEPH Cox, JR., instructor in pathology 
at Stanford University Medical School, has been ap- 
pointed to an exchange instructorship in pathology at 
the University of Freiburg. Dr. Kalus Rosenkranz, 
of Freiburg, will spend a year lecturing at the Stan- 
ford University Medical School. 


Dr. Water N. Bancuam, of the Goodyear Rubber 
Plantations Company, Sumatra, is returning to the 
United States for a four-months vacation. He has 
spent the last five months in Panama, establishing an 
experimental plantation of rubber for the Goodyear 
Rubber Plantations Company, with about forty thou- 
sand rubber trees of high-yielding clones brought from 
the Philippine plantation of that company. 


Dr. JosepH E. Auicata, of the U. S. Department of 
Agriculture, Washington, has been appointed tem- 
porarily parasitologist in the Hawaii Agricultural Ex- 
periment Station at Honolulu. 


Dr. Ricuarp E. McArp dean of the Forest School 
of the University of Idaho, has been named director of 
a new forest and range experiment station, established 
in the Rocky Mountain region, which completes the 
series of twelve forest experiment stations authorized 
in the MeSweeny-MeNary Forest Research Act. The 
station headquarters will be at Fort Collins, Colo., in 
cooperation with the Colorado State Agricultural Col- 
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lege. Dr. R. F. Taylor has been made chief of th, 
Division of Forest Management, and L. F. Palmer, 
formerly of the Biological Survey, head of the Divi. 
sion of Range Management. A third division, that of 
forest influences, has not yet been organized. 


Dr. J. G. FirzGera.p, director of the School of 
Hygiene and Connaught Laboratories of the Univer. 
sity of Toronto, has been made a member of the Per. 
manent Commission on Biological Standardization of 
the Health Organization of the League of Nations, 


J. W. Green, magnetician of the Department of 
Terrestrial Magnetism of the Carnegie Institution of 
Washington, sailed from Los Angeles on December 11, 
for Watheroo, Western Australia, where he will re. 
lieve W. C. Parkinson as observer-in-charge of the 
Watheroo Magnetic Observatory, after a five-year tour 
of service. Mr. Parkinson will later take up magnetie 


- observations at field stations in the Pacific Islands 


(oceupied in earlier years) to determine secular 
changes. 

Francis R. Wi.cox, specialist in agricultural eco- 
nomics in the Agricultural Extension Service of the 
University of California, has leave of absence for a 
year to enable him to accept a position under the U. §. 
Department of Agriculture concerned with the devel- 
opment of the farm products export trade of the 
United States. 


Dr. R. A. FisHer, Galton professor of eugenics and 
head of the Galton Laboratory of University College 
of the University of London, will be a guest professor 
at Iowa State College, Ames, from June 17 to July 22, 
during the first term of the summer quarter. He wil 
conduct a course in the design of experiments. He 
will also participate in a number of conferences witi 
experts in fields in which statistical analysis is impor- 
tant, such as economics and genetics. Dr. Fisher ’s 
credited with being responsible for the development of 
the modern theory of experimental design and of efi: 
cient statistical methods for small samples. His latest 
book, “Design of Experiments,” was published in No- 
vember. Dr. Fisher taught at Iowa State College i 
the summer of 1931. 


Dr. George Hort WHIPPLE, dean and professor of 
pathology of the University of Rochester School of 
Medicine, delivered the William Henry Welch Lectures 
at Mount Sinai Hospital on December 12 and 13. He 
spoke on “Ways and Means of Hemoglobin Constru- 
tion within the Body” and “Plasma Protein Reget- 
eration as Influenced by Various Factors.” 

Proressor Ropert M. YERKES, director of the lab- 
oratories of comparative psychobiology at Yale Uni 


versity, lectured to an open meeting of the Brown Ut! 
versity Chapter of Sigma Xi on December 9. Hi 
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subject was “Concerning the Biology of the Chim- 


p anzee.” 

UnveR the auspices of the Beaumont Medical Club, 
Dr. Archibald Malloch, librarian of the New York 
Academy of Medicine, spoke at Yale University on the 
evening of December 13 on “Certain Old American 
Medical Works.” The lecture was illustrated. Con- 
tributions to medicine by American authors were on 
exhibition in the foyer. 


Dr. Kart M. DALLENBACH, professor of psychology 
at Cornell University, spoke on December 14 before 
the Lancaster Branch of the American Association for 
the Advancement of Science on “The Psychology of 
Magic.” There were demonstrations of magic by 
Professor Charles W. Mayser, of Franklin and Mar- 
shall College. About 800 members were present. 


ProressoOR of the University of 
Heidelberg, will give a series of lectures at the Uni- 
versity of Chicago in the winter quarter, beginning on 
February 17. There will be two. series of lectures— 
one on “Free Radicles and Organo-Alkali Metal Com- 


| pounds” and the other on “Poly-Membered Rings.” 


Tue Thomas Young Oration was given by Professor 
Charles Fabry, of the Institut d’Optique, Paris, on De- 
cember 6, at the Imperial College of Science and Tech- 
nology, South Kensington. The title of the lecture 
was “Vision in Optical Instruments.” 


AppLicATIONS for the position of senior chemist 
(distillation) must be on file with the U. S. Civil 
Service Commission, Washington, D. C., not later than 
January 6. At present there is a vacancy in the 
Aleohol Tax Unit, Treasury Department, which will 
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be filled as a result of this examination. The entrance 
salary is $4,600 a year. 


THE 1936 congress of the International Society for 
Experimental Cytology will be held in Copenhagen. 
Dr. Albert Fischer, chairman of the local committee, 
has placed the Biological Institute of the Carlsberg 
Foundation at the disposal of the congress, and mem- 
bers of the University of Copenhagen and other insti- 
tutions of Denmark have offered to cooperate in every 
possible way towards the success of the meeting. Other 
members of the committee are: August Krogh, zoo- 
physical laboratory; Oluf Thomsen, Institute for Gen- 
eral Pathology; Boisen-Jensen, laboratory of plant 
physiology; Hou-Jensen, Anatomical Institute; Dr. 
Harald Okkels, secretary, Pathological-Anatomical 
Institute, all of the University of Copenhagen. Al- 
though the exact date of the congress has not yet been 
fixed, it will probably be held some time in August. 
Those members of the society who may have definite 
preferences as to the time of meeting are asked to 
communicate with Dr. Okkels immediately. Members 
of the society and others who may be interested are 
requested to submit to the committee any suggestions 
they may wish to offer concerning subjects to be dealt 
with in symposia. 


THE new building of the School of Medicine of the 
University of Arkansas was opened for classes on Oc- 
tober 1. Built with a loan and grant of $500,000 from 
the Public Works Administration, the new structure, 
accommodating 300 students, is five stories high with 
a sixth story in the center. It is of modern American 
architecture with an exterior of buff-colored face 
brick and limestone trim. 


DISCUSSION 


THE TRAINING OF TEACHERS OF 
MATHEMATICS 

A commission of the Mathematical Association of 
America has recently published a report on “The 
Training of Teachers of Mathematics”? which should 
be of interest to workers in all fields of science. The 
report is concerned primarily with the preparation of 
achers in colleges and universities, but includes a 
short discussion of the training of teachers for secon- 
dary schools. 

With regard to the preparation of college teachers 
of mathematies, one of the principal issues discussed 
i the question of the narrowness of training involved 
in the preparation of a research thesis of the prevail- 
ig type. The commission advocates the acceptance 
‘American Mathematical Monthly, 42: 5, 263-277, May, 


me Reprints of the full report may be obtained by 
"ting to Secretary W. D. Cairns, Oberlin, Ohio. 


of a broader training with a modified type of disserta- 
tion as a suitable program leading to a doctorate. In 
making this recommendation the commission e¢alls at- 
tention to the fact that the valuable research produced 
by American trained doctors in mathematics comes 
mainly from a very small percentage of the total num- 
ber of persons holding the doctorate. “The training 
for research must therefore be justified for most can- 
didates, if at all, on other grounds than their contri- 
butions to the advancement of mathematical research, 
as that term is customarily understood.” 

The commission says, “The failure of prevalent re- 
search training to make productive mathematicians out 
of the majority of the doctors in mathematies leads 
us to question the desirability of demanding a research 
thesis of the prevailing type from all candidates for 
the doctorate.” 
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The commission proceeds to give synopses of two 
types of training which they deem suitable for a doe- 
tor’s degree. It is worthy of note that they recommend 
for all candidates certain specialized preparation for 
teaching mathematics: 


a. The equivalent of one year of observation and assist- 
ing three times a week in various college courses in 
mathematics which are taught by experienced members 
of the department of mathematics. 

b. Practice teaching in college mathematics under the 
observation of, and with later criticism by, members of 
the department of mathematics. This teaching might ad- 
visably be done in different courses and should amount 
to the equivalent of at least a two-semester-hour course. 
The practice teaching should involve participation in the 
construction and grading of examinations. 

c. Guided reading in books and periodicals relating to 
the theory of teaching, testing methods, and educational 
research. This reading could be directed either by a 
member of the department of mathematics or perhaps by 
& person outside the department who appreciates the view- 
point of teachers of mathematics. , 


The training peculiar to the proposed new type of 
program includes: 


(1) Additional course work in mathematics and in 
allied fields, with emphasis on breadth of training. 

(2) One or more expository papers of the variety 
known as minor theses in the existing requirements for 
the doctorate in mathematics in some universities. A 
thesis of this variety would require the candidate to give 
evidence of his ability to learn independently and to pre- 
sent in good written form, in a brief period of time, some 
specified known mathematical results with which he was 
previously unfamiliar. 

(3) A major thesis which would exhibit the candidate’s 
mastery of some field of mathematics and expository 
ability of high order, although perhaps not research 
ability. The preparation of this thesis should be the 
independent responsibility of the candidate. This thesis 
might be of a historical nature, or it might involve mate- 
rial which, though original from the candidate’s view- 
point, might not be acceptable for publication in a lead- 
ing periodical. 


The commission discusses the possibility of awarding 
the degree of doctor of mathematics instead of a doctor 
of philosophy degree on the completion of the new 
type of program. There are a number of objections 
to this proposal, however, and the commission did not 
recommend its adoption. 

With regard to the master’s degree the commission 
states: “Under existing conditions in the teaching pro- 
fession such a degree by itself is most useful if it 
implies certification of exceptionally good preparation 
for teaching secondary mathematics. For it must be 
anticipated that in the future a mere master’s degree 
will be of only slight use in a search for placement on 
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a college faculty, regardless of whether the College ig 
a two year or a four year institution.” 

The commission does not advocate the writing of , 
research thesis as a requirement for a master’s degree 
but states: “It might be desirable, although not abso. 
lutely essential, for the candidate to conelude his trajp. 
ing by writing a major mathematical paper, althoug) 
this thesis would be, in general, of an expository 
nature and not worthy of the name research.” 

The report coneludes with detailed recommendatioy; 
concerning undergraduate training for teaching se. 
ondary mathematics. The report was prepared by , 
commission of ten mathematicians, five of whom hay 
served as presidents of national mathematical organi. 
zations, four as chairmen of mathematies department 
in large state universities and three as deans of gradi. 


ate schools. 
E. J. Movuttoy 
NORTHWESTERN UNIVERSITY 


NORMAL “VISUAL HEARING” 


Lip reading, or more accurately, visual hearing, i 
not a mysterious ability found only in deaf or hari 
of hearing people who have learned to use their eya 
to replace or supplement their deficient hearing 
There is an important element of visual hearing in 4! 
normal individuals. A child, in learning to unde: 
stand speech, associates certain objects or actions wit! 
certain facial expressions as readily and as normally 
as with the corresponding sounds. If the child ha 
deficient hearing, the visual element becomes the dom: 
nating factor in his speech understanding. Normally 
however, the auditory associations of speech so com- 
pletely overshadow the visual that the existence of tle 
latter is generally not suspected. 

Any situation which makes it difficult for hearig 
to function normally will enlist visual assistance if thi 
be possible. Thus, our eyes invariably seek the speak: 
er’s face in a noisy location. Reverberation and ech 
in large halls may render speech from the stage unit 
telligible when heard from the rear seats. It is wel 
known that an opera glass trained on the speakeri 
face can do much to help this situation. Much of tlt 
“spelling out” of unfamiliar words in telephone cit 
versation results in large part from the absence 
visual assistance. 

In order to obtain some quantitative measure of tli 
rather elusive ability, a small sound-proof booth lis 
been built in our laboratories. This booth has‘ 
double glass window in front. The speaker in tH 
booth can not be heard directly. His voice is pick! 
up by a microphone, amplified, and then delivered 
a loudspeaker. An operator outside the booth @ 
render the speaker visible or not at will by mei 
of lights which he controls. This operator can 4 
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: filters, overloading the amplifier, adding various kinds 
a of noise, ete. 
ee This set-up was first demonstrated before a meeting 
£0. of the Ohio Association of College Teachers of Speech 
in. this spring. In this demonstration, all frequencies 
gh above 1,500 cyeles per second were removed from the 
ve speech as heard through the loudspeaker. A disturb- 
ing amount of noise was added by a loud buzzer. 
ong Under these conditions, sentences were practically 
e¢. never intelligible to any one. Only a word or two 
a could be oceasionally recognized. When the inside 
ave booth lights were turned on, however, sentences were 
ot correctly understood by practically every one, although 
nts the speech sounds were just as greatly distorted as 


dy. Me “before. This experiment is very effective in demon- 
strating the important part played by vision in speech 
understanding, even when untrained. 

One of the major functions of our laboratories is 
the detection of students with deficient hearing from 
among those entering the university and the provision 
of special training for such students. A motion pic- 
ture method of developing visual hearing was intro- 


- duced in our laboratories and has been in successful 
ng use for the last five years. In this way students learn 
‘ifm ‘o understand speech with the auditory element en- 
le. tirely removed. Under this training students soon 
ijn ecquire strengthened visual speech associations which 
slvMae serve materially to facilitate their university work. 


be We are planning a series of articulation and intel- 
® ligibility tests for use with this booth. These tests 
Jig Lave been standardized by workers in the Bell Tele- 
phone Laboratories and have been used extensively in 
tye “Vestigating telephone systems. The addition of the 
visual factor should be of interest to telephone engi- 
neers, talking picture producers and others, as well 
ifn 2S to workers with the deaf and hard of hearing. 


ek Jack C. Corron 
Tue Stare UNIVERSITY 

well A PHENOMENON IN FUNGI IMPERFECTI 
Wuite doing research on variation phenomena in 


‘thle Fungi imperfecti it was observed that many isolates, 
corm 'epresenting 28 strains, 12 species and 7 genera in 3 
» ff orders of this group, behaved similarly to bacteria, in 

that single-spore culture series (composed of from 20 
thidfm™ ‘° 100) showed them to be dual in nature. Such 
fmm Single-spore series gave rise to three growth types, one 
3 4 mainly mycelial in character with scant or no produc- 
lion of conidia (designated as M), another usually 
with limited myeelial growth but producing conidia 
abundantly (designated as C) and a third type (X) 
| ‘inilar to the primary isolate but intermediate in 
cultural characters between M and C. In mass trans- 
| fers from M and C, cultural characters remained con- 
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distort the speech before it is heard, by introducing stant. In mass transfers from X, cultural characters 


were not uniform and constant but varied between 
those of M and C. Subsequent single-spore analyses 
of the three types revealed the fact that M and C were 
apparently definite entities as they retained their 
respective characters, whereas X again gave rise to 
the three types M, C and X. The X type can be pro- 
duced in vitro by growing M and C together in mixed 
culture where they apparently combined by the mecha- 
nism of anastomosis. Single-spore series from such a 
combined culture, even when the spores are taken 
from a given sporocarp or from a single spore head, 
give rise to the three culture types, M,C and X. This 
behavior indicates that the X type is really hetero- 
caryotic' and that the M and C phenomenon as it 
oceurs in the laboratory is due to dissociation of 
discrete nuclei and not to mutation or nuclear change. 
Some of the M and C types have been kept in culture 
for more than five years and are still true to type. In 
this respect they seem to differ from smooth and rough 
in bacteria, which, according to the majority of inves- 
tigators? (working mainly with mass transfers), may 
change rather rapidly from one form to the other, 
either directly or through intermediate forms. A more 
detailed account of the M and C phenomenon will be 
published soon. 
H. N. HANsen 
UNIVERSITY OF CALIFORNIA 
BERKELEY 


THE DESTRUCTION OF “VERMIN” 


THE writer, who is not interested in killing for 
sport, is in constant disagreement with his sportsmen 
friends in regard to the wholesale destruction of cer- 
tain animals classed by organized sportsmen as “ver- 
min.” 

As has often been pointed out, many of these ani- 
mals, even if not of positive economic value to the 
community as a whole, are of great interest to nature 
lovers, and these non-killing nature lovers have as 
much right to enjoy animals alive as the sportsmen 
have to enjoy them dead. There are many sportsmen 
who are “sports” enough to concede this point. 

Although most organizations of sportsmen do not 
realize it, there is considerable difference of opinion 
as to the actual part taken by predatory animals in 
the reduction of the total amount of game. There are 
other factors of perhaps greater importance than the 
predators. 

As chairman of the West Virginia Biological Sur- 
vey, the writer has been collecting the reports of the 
vermin-destruction contests held in 1935 in 40 of the 
55 counties of the state. In these contests, local mer- 

1H. N. Hansen and Ralph E. Smith, Phytopathology, 


22: 953-964. 1932. 
2Philip Hadley, Jour. Inf. Dis., 40: 1-312. 1927. 
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chants and other persons offer substantial prizes to 
those killing the greatest numbers of the animals on 
the “vermin” list. 

In the Biennial Report of the Conservation Commis- 
sion of West Virginia for 1933-35, a list of “vermin” 
killed in the fiseal year 1933-34 was published (see 


TABLE I 
1933-34 Pieces of Vermin 

Hunting house cats ........+..- 1,892 
13,497 
9,438 
4,417 
59 
Starlings 3,985 
ces 191,511 
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Table I). Only 26 counties held contests during thj 
year. 
The report continues: 


During the fiscal year 1934-35 forty counties hay 
sponsored and conducted vermin control contests. Thi, 
is an increase of fourteen contests over the previous year, 

While the actual results are not available at this time 
information in our possession, based on partial reports 
indicate the results will greatly exceed the previous year’; 
showing. A conservative estimate will show a grand tot, 


of three hundred thousand predatory animals, birds anj i 


snakes disposed of by these beneficial contests. 


If 300,000 animals are destroyed in a single seasoy 


in a small state like West Virginia, what would be th: iim 
total for the entire country if these “beneficial” can. § 


paigns were held everywhere? 

Of course there are several animals of this list thai 
might well be exterminated, but there are more which 
are not only of general interest but are of actu 
benefit to man. 

Aubert M. 

WEstT VIRGINIA UNIVERSITY 


REPORTS 


RESEARCH PROGRAM OF THE ILLINOIS 
STATE GEOLOGICAL SURVEY 

THE biennial appropriation for the Illinois State 
Geological Survey for 1935-36, as recently made by 
the State Legislature and approved by Governor 
Henry Horner, is $312,750. This total is the same 
as the appropriation for the last biennium, except 
that the governor permitted the item for contingency, 
which amounted to $30,000, to be redistributed among 
the standard items of the appropriation in order to 
permit better planning in the use of the funds. 

The scope of the survey’s current research program 
extends from the raw materials as they occur in the 
ground to industrial research on utilization and mar- 
keting. Projects already under way cover most of 
the state’s minerals, including coal, oil and gas, clays 
and clay products, woolrocks, silica, fluorspar, sand 
and gravel, and other useful or potentially useful 
mineral substances. 

Coal: Studies in coal inelude: completing the out- 
lining of areas of strippable coal; laboratory studies 
in gas, coke and by-product making properties of 
coal; conversion of slack coal into smokeless briquets; 
study of electrical resistivity method as applied to 
exploration for shallow coal beds; and study of the 
physical, chemical and botanical constitution of Illi- 
nois coals and of the separability of their banded 
ingredients with reference to the possibility of finding 
improved and new uses. 


Oil and Gas: Studies in oil and gas will center 


about geological exploration for new areas struc ™ 


turally and stratigraphically favorable to oil and gus 
accumulation, and improved methods of oil recovery, 
particularly water-flooding. Reports are in progres 
on the western Lawrence County oil field and on the 
protection of oil-well casing from corrosion. Special 
studies of drill cores of oil sands with reference 10 
porosity, permeability, saturation and estimation o 
reserves will be made. 

Clay and Clay Products: An investigation is bein 
made of Illinois face brick and the possibility 0 
using Illinois peat mixed with clay in the manufactur 
of light-weight structural and refractory products 
Exhaustive research is being made, by means 0 
petrography, the x-ray and chemistry, into the 
mineralogical constitution of Illinois elays, with 


view to discovering the control that is exercised by 


the mineral constituents and their texture upon the 
products, how these products may be improved aul 
new ones made. 

Silica: Laboratory studies are investigating tht 
use of ganister and novaculite from southern [Ilinoi 
as raw materials for silica refractories. 

Rock Wool Resources: The discovery of deposits of 
rock and the determination of the range of chemict! 
compositions suitable for the manufacture of rock 
wool, as announced in a detailed bulletin last fall, hs 
resulted in the creation of a new and promising i 
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2 ‘dustry in Illinois. Assistance is now being rendered 
# to those who are engaged in or who are contemplating 
= ne development of the rock wool resources of the state. 
Be rock and Rock Products: A detailed study of the 
B physical and chemieal character of the limestones and 
© Jolomites of Illinois is being made along lines helpful 
to their uses in the construction, metallurgical, chemi- 
cal and agricultural industries. 
Fluorspar: The electrical] resistivity method, sup- 
B plemented by stratigraphic and structural studies, is 
being employed cooperatively with the U. S. Geological 
© Survey in exploration for additional reserves of fluor- 
spar in Hardin County. Laboratory studies are inves- 
Mitigating the chemical properties of fluorine and the 
® possibilities for its use in the manufacture of products 
Mhaving special properties, on account of the fluorine, 
that will make them widely useful. 
Other Studies: Additional studies include: sand and 
gravel resources for farm-to-market roads; the com- 
‘tual HM pletion of reports on intensive areal and economic 
geology studies of the Chicago region and other in- 
SE He dustrial areas; geological assistance in ground-water 
development; geological studies of highway engineer- 
Sing problems; economic analysis of the competitive 
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‘tu Zi NATURE OF CRYSTALS FOUND IN AMOEBA 
Bas Tue crystalline inclusions of Protozoa, in particular 
ety, My Amoeba, have long been objects of study. A compre- 
71S HS hensive review of the older literature is given by Schu- 
| the botz. From Sehubotz’s work to the present, little 
ecial MS work has been done upon the nature and role of the 
WES crystals of Amoeba. These crystals have been held by 
a a # various workers to be composed of calcium oxalate, 
. calcium carbonate, leucin, calcium urate, calcium 
¢il§ He phosphate and a double salt of sodium and potassium 
yo phosphate. In structure the erystals have been de- 
ture MR scribed as octahedral, as doubly pyramidal, as many- 
cls MM sided bipyramids and as rhombic plates. Schubotz 
| Of ME describes them as having “in most cases, the form of 
th HP many-sided bipyramids with shortened poles or 
h 2 rhombie plates.” He observes that they are doubly 
| by MM refractive, that they are colorless and range in size 
the ME from 2 to 5 mierons, and that they appear to lie 
and directly in the plasma. 
Our interest in the nature of these crystals arises 
the from the faet that at certain times amoebae in culture 
nol HM are quite clear and have relatively few crystals, while 
as the culture grows older and the pH of the milieu 
sf tises toward neutrality, the erystals become very 
tumerous, the water content of the organism appar- 
“och ently decreases markedly, and the amoebae become 
has HP opaque to transmitted light. We undertook the deter- 


1H. Schubotz, Arch. f. Protistenkunde, 6: 1-46, 1905. 
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position of Illinois coals in the Illinois coal market 
area; cooperation with the Geographic Society of Chi- 
cago in the preparation of a comprehensive geographic 
atlas of Illinois; and continuation of educational 
extension work. 

This represents the normal research program of the 
Illinois Geological Survey. To maintain such a pro- 
gram and to meet the increasing call for information 
from industries, state departments and the citizens 
of the state, the staff is organized into: (1) a geologi- 
cal resource section with divisions in coal, oil and gas, 
non-fuels, areal and engineering geology, stratigraphy 
and paleontology, subsurface studies, petrography and 
physies; (2) a geochemistry section with divisions in 
fuels, non-fuels and analytical work; (3) a mineral 
economies section; (4) a topographic mapping section 
(in cooperation with the U. S. Geological Survey) ; 
and (5) a publications and records section. The sur- 
vey’s full-time technical staff numbers thirty-four; 
non-technical and clerical, eleven. The part-time staff, 
which reaches a maximum during the summer field 
season, ranges up to twenty-five. 

M. M. LeicuTon, 
Chief 
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mination of the chemical identity of the crystals in the 
hope that thereby we could understand their réle in 
the metabolism of the organism. 

The most prominent crystalline inclusions of 
Amoeba are tabular and six-sided and most probably 
belong to the orthorhombic system. There is a slight 
possibility that they belong to the tetragonal system. 
Their average size is approximately 2.5 microns in 
length, the range being from 0.5 to 3.5 microns. The 
corner angles of these polygons measure, on an aver- 
age, 112°, and the lateral angles 142°, a total of 720° 
as against 732° for a regular six-sided polygon. 
Closer agreement could not be obtained because of the 
smallness of the crystals, and the fact that Becke lines 
obseure the exact outline of the crystal under the high 
magnification required. The crystals are doubly re- 
fractive. No interference figures were obtained upon 
study with the petrographical microscope. The erys- 
tals are colorless, although they appear to be yellow 
when viewed immersed in oil. 

The index of refraction, as determined by the Becke 
method, using a mixture of methyl iodide and a-mono- 
bromnaphthalene, is 1.668. The refractive index of the 
liquid was determined in a standard sodium light 
(Nap 589). The smallness of the crystals made a study 
of their Miller indices impossible. 

The melting point is somewhere in the region of 
290° C. This was determined approximately by 
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comparing the fusion point of the erystals with that 
of a known standard, in this case fumarie acid (M. P. 
287° C.). 

Several attempts were made to determine the pat- 
tern of the crystals by means of x-rays, the “scatter” 
method being used. Three early attempts were en- 
tirely negative. A fourth test, made with some 15,000 
amoebae massed into a clump the size of a pin-head 
and exposed for fifty hours, resulted in a series of 
vague lines which are of doubtful value. An attempt 
to produce a single large crystal for such analysis 
failed. 

Certain chemical tests have been carried out and 
are being continued. At present, taking into consid- 
eration the physical constants of the crystals and the 
results of the chemical tests already performed, it 
seems possible that these crystals may be composed of 
calcium chlorophosphate. We shall report further 
upon the subject. 

R. H. Luce 
A. W. 
RENSSELAER POLYTECHNIC INSTITUTE 


PLANT PIGMENTS AND REPRODUCTION? 

THE suggestion of Murneek? that the amounts of 
carotinoid pigments in the plant may bear a signifi- 
eant relation to reproduction recalled to mind some 
unpublished measurements of the pigments in apple 
leaves in 1933 at the time of blossom bud differentia- 
tion which were given a different interpretation. A 
second series of samples were collected in October, 
1934, from Wealthy trees. The results follow (Method 
of Schertz’) : 


TABLE I 
PIGMENTS IN WEALTHY APPLE LEAVES, 1934 


Milligrams per 
100 sq. in. leaves 


Vegetative Fruiting 
condition condition 
eo 
= 
“Under-vegetative” Non-fruitful 6.08 0.225 0.545 
Moderately vegetative Fruitful 12.30 0.483 0.396 
Same, girdled Very fruitful 4.21 0.355 0.426 
Strongly vegetative Slightly fruitful 38.56 1.388 0.896 
Same, girdled Very fruitful 17.19 0.868 0.817 
“Over-vegetative”’ Non-fruitful 34.55 1.451 0.962 


These data are similar to those of 1933 in that the 
presence of the three pigments measured is in general 
directly proportional. Also the carotinoid content is 
not related to fruitfulness, unless it be the inter- 
mediate contents. The samples were not collected at 

1 Published with the permission of the director of the 
Agricultural Experiment Station. 


2A. E. Murneek, Screncz, 79: 528, 1934. 
8 F. M. Schertz, Plant Phys., 3: 211-216, 1928. 
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the period of blossom bud formation, but the relatiy, 
colors in the early season remained the same in th 
fall except in the case of girdled branches. 

The pigment content of leaves of beet, Datura anj 
Maryland Mammoth tobacco plants in which fruitfy, 
ness was regulated by photoperiod treatments is give 
in Table II. These data further fail to indicate , 


TABLE II 


PIGMENT CONTENT OF FRUITING AND NON-FRUITING Plants, 
APRIL, 1935 


Milligrams per 100 sq. in. leaf areg 
Chlorophyll Carotene Xanthophy] 


Plant Condition 


Tobacco Fruitin 38.4- 0.55 1.29 


(insand) Vegetative 25.3 0.81 1.41 
Tobacco Fruitin 31.8 1.03 2.14 
(in soil) Vegetative 32.5 1.19 1.85 
Beet Fruitin 27.4 0.78 2.50 
Vegetative 31.5 0.82 see 

Datura Fruitin 21.5 0.78 1.41 
Vegetative 22.9 0.80 1.71 


correlation between the carotinoid pigments and fruit. 
fulness. 
R. H. Roserts 
NorMAN 
UNIVERSITY OF WISCONSIN 


THE CULTIVATION OF THE VIRUS OF S17. 
LOUIS ENCEPHALITIS 


RECENT experimental work’? * has established 
specific filterable virus as the etiological agent respor- 
sible for human epidemic encephalitis of the typ 
encountered in St. Louis during 1933. Further, tle 
susceptibility of the white mouse to the virus follov- 
ing its introduction by intracerebral or intranasal 
routes has been demonstrated. 

The object of this communication is to present ev- 
dence of successful in vitro propagation of the viru 
in the presence of living cells. 

The brains of mice, dead or moribund following the 
intranasal instillation of the “Daily” strain of St. 
Louis encephalitis virus,® were used as a source of 


1R. S. Muckenfuss, C. Armstrong and H, A. McCor 
dock, Pub. Health Repts., U. S. P. H. 8., 48: 1341, 1933. 
2L, T. Webster and G. L. Fite, Sctencr, 78: 463, 193i. 

3 C, Armstrong, Pub. Health Rept., U. 8. P. H. 8.; 49: 
959, 1934. 

4L. T. Webster and G. L. Fite, Jour. Exp. Med., 61: 
103, 1935. 

5 We are indebted to Dr. Ralph S. Muckenfuss, Wasi 
ington University School of Medicine, St. Louis, for the 
‘*Daily’’ strain of virus. Dr. Muckenfuss has written 
that he obtained this strain originally in 1933 by inocula 
ing brain tissue from a patient into Macacus rhesi 
monkeys. After 3 monkey passages, he carried the virls 
in mice, sending it to us in glycerolated mouse brain s\ 
pension. We transferred the virus serially by intracet® 
bral and intranasal inoculations into Swiss mice throug) 
9 generations before undertaking the cultivation expe! 
ments. 
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mes, The brain tissue was ground without abrasive 
[| diluted to make a 10 per cent. suspension in 
Me irient broth. After centrifugation at 2,500 r.p.m. 


ra ani fi, 15 minutes, the supernatant fluid was added in 
uuitful 5 e¢ amounts to 2.7 ce of culture fluid media con- 
; give lting of from 1 to 2 drops of finely minced embryonic 
cate ,M/—sye suspended in 1 part of fresh mixed normal 


bit serum to 2 parts of Tyrode’s solution in a 50 ce 
rienmeyer flask. The inoculated flasks were incu- 
sted at 37° C. with successive passages or generations 
ade every fourth day by the direct transfer of 0.3 ce 
the preceding passage flask to similarly prepared 
inced tissue Tyrode-serum mixture in 2.7 ce amounts. 
Ihe absence of bacteria was established by direct 


29 

be cars from each flask and by subinoculations into 

x Douglas’ broth with subsequent aerobic and anaerobic 

50 cubation. 

3 During this investigation many experiments were 

41 erformed, of which two are reported herewith. In 

oth embryonic mouse tissue was used. 

[MBB Series A: Mouse brain tissue virus in the super- 

fruit- Mp tant fluid of a bacteria-free centrifuged 10 per cent. 
Bspension in broth, lethal for mice in a dilution of 

TON 


> op fees GENERAL SOURCE OF RADIATION FOR 
THE VISIBLE AND INFRARED 
ed 3 SPECTRUM 


spol: Mi Ir a portion of Welsbach mantle be introduced into 
type ihe glow or are discharge produced by the secondary 
ry the a transformer the mantle may be caused to glow 
llow- MMfith intensities ranging from the barely perceptible 
nasi! Mi those rivaling a tungsten lamp. High and medium 
tensities are used in the visible and near infrared 
ectrum, é.e., up to 15", while the lower intensities 
re reserved for the far infrared, where advantage is 
iken of the unique properties of the Welsbach 
bantle.2 

The construction adopted is shown in Fig. 1, where 
is a tube of pyrex glass, about 3 cm in diameter, 
ipplied with two side-tubes B,, B,, over whose ends 
¢ water-jackets CC are slipped. Polished plates of 
49: Mae-salt R and erystalline quartz Q are attached to 
he open ends of the side tubes with a mixture of 
eswax and rosin. The luminous element is sup- 
rash: fetted by two plates of asbestos board DD fitting 
* the Mi#ametrically into tube A and supplied with lateral 
nat penings for the escape of radiation. The plates are 
ess fie'ven a 2 mm separation by the copper electrodes EE, 
‘iris MPlich are held in place by the small bolts FF. Each 
sere: MEP Per electrode is supplied with a tongue T, about 1 
ugh fn thick, the edge of which is lined with heavy plati- 


‘H. Rubens, Ann. d. Phys., 18, 725, 1905. 
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10, was used. This was carried through 19 genera- 
tions, Undiluted samples of each culture generation 
were tested for their lethal effect by intracerebral 
inoculation into mice, under light ether anesthesia. 
Titration of the sixth generation was lethal in a dilu- 
tion of 10-*; of the twelfth 10-*; and of the eighteenth 
10-?, 

Series B: An inoculum similar in its preparation to 
that of Series A, but of a different mouse brain 
passage, was used to initiate the cultures. This series 
was carried through 20 generations. Titration of the 
sixth generation was lethal in a dilution of 10-?; of 
the twelfth 10-*; and the eighteenth 10-?. 

Thus it appears that the virus of St. Louis encephali- 
tis is capable of multiplication in vitro by the simple 
method of cultivation described. Experiments on the 
serological specificity of the culture virus and its im- 
munological relationships, following repeated cultiva- 
tion, will soon be reported. 

JEROME T. SYVERTON 


GrorGce P. Berry 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


num wire P. The length of the air-gap between the 
electrodes is about 15 mm. 
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Upon having unbolted this system, pieces of com- 
mercial Welsbach mantle about one inch square are 
placed on both sides of the tongues T and are ashed 
with a small, pointed gas flame. Care must be taken 
that these pieces of mantle be quite free, #.e., not 
clamped, since otherwise the mantle will tear upon 
warping when heated. Having reassembled the sys- 
tem it is introduced into the tube at G—the opening 
being closed subsequently with a waxed-in plug. Con- 
nections (not shown) to vacuum pump, manometer, 
ete., are made at H. The opening I at the upper end 
of the tube is closed with de Khotinsky cement. 

At a potential of about 10,000 volts the discharge 
strikes if the pressure be 30 em of mercury or less. 
The glow discharge raises the temperature of the 
mantle to ineandescence. The current is not carried 
by the mantle, since the radiant emission is not affected 
measurably when the mantle has a crack running 
squarely across the line of discharge. Other things 
being equal, the discharge current is virtually inde- 
pendent of the gas pressure, i.e., between 25 em and 
1 em of mereury. However, the luminosity, which is 
very feeble at low pressures, becomes intense at higher 
pressures. While the discharge, once initiated, will 
proceed even at atmospheric pressure, the light emis- 
sion is somewhat unsteady. Probably the most satis- 
factory operation at moderate intensities is realized at 
a pressure of 20 em and a current of 40 m.a. Under 
these conditions the intensity of radiation is remark- 
ably constant—being limited only by the voltage con- 
stancy of the alternating current supply. 

As previously stated, for the visible and near infra- 
red the high-intensity mantle and rock-salt window 
are used, while, for the far infrared, the low-intensity 
mantle and quartz window are employed. The useful- 
ness of this new lamp in vacuum spectrographs is 


evident. 
A. H. Prunp 
THE JOHNS HOPKINS UNIVERSITY 


LOCALIZED VITAL STAINING OF 
TELEOSTEAN EMBRYOS 


SiicHt modifications of the technique devised by 
Vogt? for local vital staining of amphibian embryos 
have been most practicable in the study of teleostean 
development. Pasteels?-* has used Vogt’s method in 
studying the blastula.of the trout egg. In the present 
investigation the cleavage blastomeres as well as later 
stages have been locally stained by applying stain- 
impregnated Cellophane. This is employed as the 
carrier of the stain in place of the agar used in Vogt’s 


1W. Vogt, Arch. f. Entwmech., 106: 542-610, 1925. 

2J. Pasteels, C. R. Soc. Biol., 113: 425-428, 1933. 

8 J. Pasteels, C. R. Assoc. des Anat., 2liéme Réunion, 
Bruxelles, 451-458, 1934. 


technique. It is, however, prepared in the same, x ; 
ner, colorless Cellophane being treated with aqui 
solution (1 to 5 per cent.) of the dye. The enim 
take up the stain just as readily from Cellophayfam 
from agar. In addition, Cellophane is not a baci 
medium, it does not swell, it is more easily cut im 
desired shape which it maintains, and it is more; 
and more easily manipulated than agar. q 
Nile blue sulfate and neutral red are both satidam 
tory for staining the teleostean blastoderm. Fungi 
eggs take up the vital dye far more readily yim 
handled in a solution of double-strength Ringer’s 
tion than when in normal Ringer’s solution or 
water. Normal Ringer’s solution is favorable form 
when staining perch eggs. It has been found 
Nile blue stain remains definitely localized for a |o 
period of time when used in combination with neq 
red than when used alone. In work or. Fundulujim 
greatest degree of success was obtained by staining 
blastoderms with Cellophane that was treated im 
mixture of equal parts of 1 per cent. neutral red 
1 per cent. Nile blue. 
When the early blastomeres of Fundulus are s‘ai 
the dye is retained in cell inclusions throughout 
blastomere to which the Cellophane is applied. 
inclusions are first purple in color, but become bly 
a few hours; the blue remains localized througi 
gastrulation and is visible even when the stained « 
form yolk-sae epithelium. Experiments perfon 
by this method show not only that the embryonic 
does not necessarily coincide with the axis of the 
cleavage plane, but that it frequently follows the 
ond plane of cleavage or an intermediate axis. 
When stain is applied to the blastula, the 
remains localized until after the differentiation 
somites and brain-vesicles, and even after its diff 
the white chromatophores of the stained region cou 
pale blue dye. This method is applicable to the s 
of the extensive migrations which the blastular 
undergo in attaining their definitive locations in 
embryonic shield. It has also afforded proof by di 
observation that during gastrulation cellular mater 
pass from extra-embryonic regions into the shielé 
its anterior part as well as at the blastoporic lip. § 


JANE M. OpPpENHEIME 
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